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PRODUCT SAFETY SERVICING GUIDELINES
FOR BLU-RAY DISC PLAYER PRODUCTS

IMPORTANT SAFETY NOTICE
This manual was prepared for use only by properly trained audio-video service 
technicians.
When servicing this product, under no circumstances should the original design be 
modified or altered without permission from LG Corporation. All components should 
be replaced only with types identical to those in the original circuit and their physical 
location, wiring and lead dress must conform to original layout upon completion of 
repairs.

Special components are also used to prevent x-radiation, shock and fire hazard.
These components are indicated by the letter “x” included in their component desig-
nators and are required to maintain safe performance. No deviations are allowed 
without prior approval by LG Corporation.
Circuit diagrams may occasionally differ from the actual circuit used. This way, 
implementation of the latest safety and performance improvement changes into the 
set is not delayed until the new service literature is printed.

CAUTION : Do not attempt to modify this product in any way. Never perform cus-
tomized installations without manufacturer’s approval. Unauthorized modifications 
will not only void the warranty, but may lead to property damage or user injury.

Service work should be performed only after you are thoroughly familiar with these 
safety checks and servicing guidelines.

GRAPHIC SYMBOLS
The exclamation point within an equilateral triangle is intended to alert 
the service personnel to important safety information in the service 
literature.
The lightning flash with arrowhead symbol within an equilateral trian-
gle is intended to alert the service personnel to the presence of non-
insulated “dangerous voltage” that may be of sufficient magnitude to 
constitute a risk of electric shock.
The pictorial representation of a fuse and its rating within an equilat-
eral triangle is intended to convey to the service personnel the follow-
ing fuse replacement caution notice:
CAUTION : FOR CONTINUED PROTECTION AGAINST RISK OF 
FIRE, REPLACE ALL FUSES WITH THE SAME TYPE AND 
RATING AS MARKED NEAR EACH FUSE.

SERVICE INFORMATION
While servicing, use an isolation transformer for protection from AC line shock. After 
the original service problem has been corrected, make a check of the following:

FIRE AND SHOCK HAZARD
1. Be sure that all components are positioned to avoid a possibility of adjacent 

component shorts. This is especially important on items trans-ported to and from 
the repair shop.

2. Verify that all protective devices such as insulators, barriers, covers, shields, 
strain reliefs, power supply cords, and other hardware have been reinstalled per 
the original design. Be sure that the safety purpose of the polarized line plug has 
not been defeated.

3. Soldering must be inspected to discover possible cold solder joints, solder 
splashes, or sharp solder points. Be certain to remove all loose foreign parti-
cles.

4. Check for physical evidence of damage or deterioration to parts and compo-
nents, for frayed leads or damaged insulation (including the AC cord), and 
replace if necessary.

5. No lead or component should touch a high current device or a resistor rated at 1 
watt or more. Lead tension around protruding metal surfaces must be avoided.

6. After reassembly of the set, always perform an AC leakage test on all exposed 
metallic parts of the cabinet (the channel selector knobs, antenna terminals, 
handle and screws) to be sure that set is safe to operate without danger of elec-
trical shock. DO NOT USE A LINE ISOLATION TRANSFORMER DURING 
THIS TEST. Use an AC voltmeter having 5000 ohms per volt or more sensitivity 
in the following manner: Connect a 1500 ohm, 10 watt resistor, paralleled by a 
.15 mfd 150V AC type capacitor between a known good earth ground water pipe, 
conduit, etc.) and the exposed metallic parts, one at a time. Measure the AC 
voltage across the combination of 1500 ohm resistor and .15 mfd capacitor. 
Reverse the AC plug by using a non-polarized adaptor and repeat AC voltage 
measurements for each exposed metallic part. Voltage measured must not 
exceed 0.75 volts RMS. This corresponds to 0.5 milliamp AC. Any value exceed-
ing this limit constitutes a potential shock hazard and must be corrected immedi-
ately.

TIPS ON PROPER INSTALLATION
1. Never install any receiver in a closed-in recess, cubbyhole, or closely fitting shelf 

space over, or close to, a heat duct, or in the path of heated air flow. 

2. Avoid conditions of high humidity such as: outdoor patio installations where dew 
is a factor, near steam radiators where steam leakage is a factor, etc. 

3. Avoid placement where draperies may obstruct venting. The customer should 
also avoid the use of decorative scarves or other coverings that might obstruct 
ventilation.

4. Wall- and shelf-mounted installations using a commercial mounting kit must fol-
low the factory-approved mounting instructions. A product mounted to a shelf or 
platform must retain its original feet (or the equivalent thickness in spacers) to 
provide adequate air flow across the bottom. Bolts or screws used for fasteners 
must not touch any parts or wiring. Perform leakage tests on customized instal-
lations.

5. Caution customers against mounting a product on a sloping shelf or in a tilted 
position, unless the receiver is properly secured.

6. A product on a roll-about cart should be stable in its mounting to the cart.
 Caution the customer on the hazards of trying to roll a cart with small casters 

across thresholds or deep pile carpets.

7. Caution customers against using extension cords. Explain that a forest of exten-
sions, sprouting from a single outlet, can lead to disastrous consequences to 
home and family.

 1-3



SERVICING PRECAUTIONS
CAUTION: Before servicing the BLU-RAY DISC PLAYER 
covered by this service data and its supplements and 
addends, read and follow the SAFETY PRECAUTIONS. 
NOTE: if unforeseen circumstances create conflict between 
the following servicing precautions and any of the safety pre-
cautions in this publications, always follow the safety precau-
tions.
Remember Safety First :

General Servicing Precautions
1. Always unplug the BLU-RAY DISC PLAYER AC power 

cord from the AC power source before:
 (1)  Removing or reinstalling any component, circuit board, 

module, or any other assembly.
 (2)  Disconnecting or reconnecting any internal electrical 

plug or other electrical connection.
 (3)  Connecting a test substitute in parallel with an electro-

lytic capacitor.
       Caution : A wrong part substitution or incorrect polarity 

installation of electrolytic capacitors may result in an 
explosion hazard.

2. Do not spray chemicals on or near this BLU-RAY DISC 
PLAYER or any of its assemblies.

3. Unless specified otherwise in this service data, clean elec-
trical contacts by applying an appropriate contact cleaning 
solution to the contacts with a pipe cleaner, cotton-tipped 
swab, or comparable soft applicator. 

 Unless specified otherwise in this service data, lubrication 
of contacts is not required.

4. Do not defeat any plug/socket B+ voltage interlocks with 
whitch instruments covered by this service manual might be 
equipped.

5. Do not apply AC power to this BLU-RAY DISC PLAYER 
and / or any of its electrical assemblies unless all solidstate 
device heat sinks are correctly installed.

6. Always connect the test instrument ground lead to an 
appropriate ground before connecting the test instrument 
positive lead. Always remove the test instrument ground 
lead last.

Insulation Checking Procedure
Disconnect the attachment plug from the AC outlet and turn 
the power on. Connect an insulation resistance meter (500V)
to the blades of the attachment plug. The insulation resist-
ance between each blade of the attachment plug and acces-
sible conductive parts (Note 1) should be more than 1Mohm.
Note 1 : Accessible Conductive Parts include Metal panels, 
Input terminals, Earphone jacks,etc.

Electrostatically Sensitive (ES) Devices
Some semiconductor (solid state) devices can be damaged 
easily by static electricity. Such components commonly are 
called Electrostatically Sensitive (ES) Devices. Examples of 
typical ES devices are integrated circuits and some field effect 
transistors and semiconductor chip components.
The following techniques should be used to help reduce the 
incidence of component damage caused by static electricity.

1. Immediately before handling any semiconductor compo-
nent or semiconductor-equipped assembly, drain off any 
electrostatic charge on your body by touching a known 
earth ground. Alternatively, obtain and wear a commercially 
available discharging wrist strap device, which should be 
removed for potential shock reasons prior to applying 
power to the unit under test.

2. After removing an electrical assembly equipped with ES 
devices, place the assembly on a conductive surface such 
as aluminum foil, to prevent electrostatic charge buildup or 
exposure of the assembly.

3. Use only a grounded-tip soldering iron to solder or unsolder 
ES devices.

4. Use only an anti-static solder removal device. Some solder 
removal devices not classified as “anti-static” can generate 
electrical charges sufficient to damage ES devices.

5. Do not use freon-propelled chemicals. These can generate 
an electrical charge sufficient to damage ES devices.

6. Do not remove a replacement ES device from its protective 
package until immediately before you are ready to install it. 
(Most replacement ES devices are packaged with leads 
electrically shorted together by conductive foam, aluminum 
foil,or comparable conductive material).

7. Immediately before removing the protective material from 
the leads of a replacement ES device, touch the protective 
material to the chassis or circuit assembly into which the 
device will be installed.

 Caution: Be sure no power is applied to the chassis or cir-
cuit, and observe all other safety precautions.

8. Minimize bodily motions when handling unpackaged 
replacement ES devices. (Normally harmless motion such 
as the brushing together of your clothes fabric or the lifting 
of your foot from a carpeted floor can generate static elec-
tricity sufficient to damage an ES device.)
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• Burn a DVD recordable disc or USB with a file that is named to “LG_BD_390VBB.ROM”.
• Insert a upgrading disc or USB.
• Show help message for disc upgrade as follows.
 < in the case of Back End program & Front End program >

Press play key to upgrade and it will show progress information

After completing upgrade then power is off.

SOFTWARE UPGRADE
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SPECIFICATIONS

• GENERAL

Power requirements:  AC 200-240V, 50/60Hz
Power consumption:  21W
Dimensions (W x H x D):  Approx. 16.9 x 2.3 x 10.9 inches (430 x 58 x 277mm) without feet
Weight (Approx.):  3kg (6.6lbs)
Operating temperature:  41°F to 95°F (5°C to 35°C)
Operating humidity:  5% to 90%

• OUTPUTS

VIDEO OUT:  1.0V (p-p), 75Ω, sync negative, RCA jack x 1
COMPONENT VIDEO OUT:  (Y) 1.0V (p-p), 75Ω,negative sync, RCA jack x 1
 (Pb)/(Pr) 0.7V (p-p), 75Ω, RCA jack x 2
HDMI OUT (video/audio):  19pin (HDMI standard, Type A)
ANALOG AUDIO OUT:  2.0Vrms (1kHz, 0dB), 600Ω, RCA jack (L, R) x 1
DIGITAL OUT (OPTICAL):  3V (p-p), Optical jack x 1
DIGITAL OUT (COAXIAL):  0.5V (p-p), 75Ω, RCA jack x 1
MULTI CHANNEL OUT: 2.0Vrms (1kHz, 0dB), 600Ω, RCA jack x 8
   

• SYSTEM

Laser:  Semiconductor laser, wavelength: 405nm / 650nm
Signal system:  Standard NTSC Color TV system
Frequency response:  20Hz to 20kHz
Signal-to-noise ratio:  More than 100dB (ANALOG OUT connectors only)
Harmonic distortion:  Less than 0.008%
Dynamic range:  More than 95dB
LAN port:  Ethernet jack x 1, 10BASE-T/100BASE-TX

Note : Design and specifications are subject to change prior notice.
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DISASSEMBLY INSTRUCTIONS

1. It is the product appearance.

2. Remove the three screws on the back panel to 
seperate the top cover.

3. Push the top cover backward to seperate the top 
cover completely.

4. Remove the seven front panel hooks (two hooks on 
the top, two hooks on the both side and three hooks 
on the bottom) to seperate the front panel.

5. It is the feature that the top and front panel are 
seperated.
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SVC purchase order caution

Key board is array coming timer board.
Purchase order board separately supply 
incomprehensible.
Supply is possible in Location No. A50 
state in exploded views.
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2. DECK MECHANISM SECTION (HL-05P)
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1025

1439

1047

1048

1041

1011

1030

A002

1431

1002

A001

1001

1003

1026

1013

1017

1433

1016

1015

1012

10201020

1046

CABLE3

A52

LOADER
BOARD

CABLE4

1049

A60

OPTIONAL PART

Refer to “HOW  T O  USE  THE BAR-
CODE SCAN TOOL”(Page4-11 ~ 4-13) 
after replacing A002, A52 and 1049.

Service Notice

1019

1018

1043

1045

A005

 2-4



2-5Copyright © 2008 LG Electronics. Inc. All right reserved.
Only for training and service purposes

LGE Internal Use Only

3. PACKING ACCESSORY SECTION

808  Battery

811  Plug Ass'y 1way

812  Plug Ass'y 2way

804  Bag

803  Packing

900  Remote Control

801  Instruction Ass'y

803  Packing

802  Box

DISK832
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TRAINING MASTER FOR BLU-RAY (BD)

Objective:  To provide clear and concise guidelines for customer service agents to handle calls on 
box goods calls.

1. DISTORTED PICTURE
 1-1. Lines on Picture
 Distorted picture refers to the customer getting video, but there is a problem with the video.

What cables is
the customer using to

connect the BD?

NO

YES

Determine what cables the customer is using to connect
the BD to  the TV and if connected properly. Refer to OM for

connections. Tighten any loose cables. Make sure the customer
is not connecting a BD to VCR or BD to DVD Recorder.

Copy protection can distort the picture on older DVD models.

Is the TV set
to the correct input?

NO

YES

Make sure the TV is on the correct input.
Turn TV off, then on to determine input. 

Video when using composite, or component. 
DVI when using DVI, and HDMI when using HDMI.

Do lines appear when
watching multiple discs?

NO

YES

One disc displaying the issue is a problem with the disc. 
Multiple discs displaying the problem could indicate the BD lens 

needs to be cleaned. Recommend the customer use a lens
cleaner on the BD. A lens cleaner is available at any local

electronics retailer.

Do lines appear when
watching a TV program?

NO

YES

Lines appearing when watching a TV program indicates
an issue with the display. If the TV program is fine,

then connect the BD to another input on the display to
determine if the problem is following the BD.

Do lines appear
when the BD is

connected to another TV?

NO

YES

Connect the BD to another TV and play a disc.
No lines during disc play back indicates a problem with the first TV.

Please refer to the owners manual for instructions on how to
connect the BD to a TV. If the BD has a problem on the

second TV, then see service chart for service information.

Has the customer tried
another set of cables?

NO
Have the customer try another set of cables. A bad cable can 

also cause video problems. Test the cable with another device to
the TV to also determine if the TV is bad. If BD is problem, 

please see service chart for service information.
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TRAINING MASTER FOR BLU-RAY (BD)

What cables is the customer
using to connect the BD?

NO

YES

Determine what cables the customer is using to connect the BD to
the TV and if connected properly. Refer to OM for connections.

Tighten any loose cables. Make sure the customer is not connecting a
BD to VCR or BD to DVD Recorder. Copy protection can distort

the picture on older VCR models.

Is the TV set to
the correct input?

NO

YES

Make sure the TV is on the correct input. Turn TV off,
then on to determine input. Video when using composite,

or component. DVI when using DVI, and HDMI when using HDMI.

Do ghosting appear when
watching multiple discs?

NO

YES

One disc displaying the issue is a problem with the disc.
Multiple discs displaying the problem could indicate the BD lens

needs to be cleaned. Recommend the customer use a lens cleaner
on the BD. A lens cleaner is available at any local electronics retailer.

Do lines appear when
watching a TV program?

NO

YES

Ghosting appearing when watching a TV program indicates an
issue with the display. If the TV program is fine, then connect

the BD to another input on the display to determine
if the problem is following the BD.

Does ghosting
appear when the BD is

connected to another TV?

NO

YES

Connect the BD to another TV and play a disc.
No ghosting during disc play back indicates a problem with the first TV. 

Please refer to the owners manual for instructions on how to
connect the BD to a TV. If the BD has a problem on the second TV,

then see service chart for service information.

Has the customer tried
another set of cables?

NO
Have the customer try another set of cables. A bad cable can

also cause video problems. Test the cable with another device to
the TV to also determine if the TV is bad. If BD is problem,

please see service chart for service information.

 1-2. Ghost Picture
 Distorted picture refers to the customer getting video, but there is a problem with the video.
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TRAINING MASTER FOR BLU-RAY (BD)

What cables is the customer
using to connect the BD?

NO

YES

Determine what cables the customer is using to connect the BD to
the TV and if connected properly. Refer to OM for connections.

Tighten any loose cables. Make sure the customer is not connecting
a BD to VCR or BD to DVD Recorder. Copy protection can distort

the picture on older VCR models.

Is the TV set to
the correct input?

NO

YES

Make sure the TV is on the correct input. Turn TV off,
then on to determine input. Video when using composite,

or component. DVI when using DVI, and HDMI when using HDMI.

Does rolling appear when
watching multiple discs?

NO

YES

One disc displaying the issue is a problem with the disc.
Multiple discs displaying the problem could indicate the BD lens

needs to be cleaned. Recommend the customer use a lens cleaner
on the BD. A lens cleaner is available at any local electronics retailer.

Does rolling appear when
watching a TV program?

NO

YES

Rolling appearing when watching a TV program indicates
an issue with the display. If the TV program is fine, then connect

the BD to another input on the display to determine if the problem
is following the BD.

Does rolling appear
when the BD is connected to 

another TV?

NO

YES

Connect the BD to another TV and play a disc. No lines during disc play
back indicates a problem with the first TV. Please refer to the owners

manual for instructions on how to connect the BD to a TV. If the BD has a
problem on the second TV, then see service chart for service information.

Has the customer tried
another set of cables?

NO
Have the customer try another set of cables. A bad cable can also

cause video problems. Test the cable with another device to the TV
to also determine if the TV is bad. If BD is problem,

please see service chart for service information.

 1-3. Rolling Picture
 Distorted picture refers to the customer getting video, but there is a problem with the video.
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TRAINING MASTER FOR BLU-RAY (BD)

What cables is the customer
using to connect the BD?

NO

YES

Determine what cables the customer is using to connect the BD to
the TV and if connected properly. Refer to OM for connections.

Tighten any loose cables. Make sure the customer is not connecting a
BD to VCR or BD to DVD Recorder. Copy protection can distort

the picture on older VCR models.

Is the TV set to
the correct input?

NO

YES

Make sure the TV is on the correct input. Turn TV off, then on
to determine input. Video when using composite, or component.

DVI when using DVI, and HDMI when using HDMI.

Does shaking appear when
watching multiple discs?

NO

YES

One disc displaying the issue is a problem with the disc.
Multiple discs displaying the problem could indicate the BD lens

needs to be cleaned. Recommend the customer use a lens cleaner
on the BD. A lens cleaner is available at any local electronics retailer.

Does shaking appear when
watching a TV program?

NO

YES

Shaking appearing when watching a TV program indicates 
n issue with the display. If the TV program is fine, then connect

the BD to another input on the display to determine if the problem
is following the BD.

Does shaking appear
when the BD is connected to 

another TV?

NO

YES

Connect the BD to another TV and play a disc. No shaking during
disc play back indicates a problem with the first TV. Please refer to

the owners manual for instructions on how to connect the BD to a TV. 
If the BD has a problem on the second TV,

then see service chart for service information.

Has the customer tried
another set of cables?

NO
Have the customer try another set of cables. A bad cable can

also cause video problems. Test the cable with another device to
the TV to also determine if the TV is bad. If BD is problem,

please see service chart for service information.

 1-4. Shaky Picture
 Distorted picture refers to the customer getting video, but there is a problem with the video.
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TRAINING MASTER FOR BLU-RAY (BD)

What cables is the customer
using to connect the BD?

NO

YES

Determine what cables the customer is using to connect the BD to
the TV and if connected properly. Refer to OM for connections.

Tighten any loose cables. Make sure the customer is not connecting
a BD to VCR or BD to DVD Recorder. Copy protection can distort

the picture on older VCR models.

Is the TV set to
the correct input?

NO

YES

Make sure the TV is on the correct input. Turn TV off, 
then on to determine input. Video when using composite, or component. 

DVI when using DVI, and HDMI when using HDMI.

Does blurriness appear when
watching multiple discs?

NO

YES

One disc displaying the issue is a problem with the disc. 
Multiple discs displaying the problem could indicate the BD lens 

needs to be cleaned. Recommend the customer use a lens cleaner on
the BD. A lens cleaner is available at any local electronics retailer.

Does blurriness appear when
watching a TV program?

NO

YES

Blurriness appearing when watching a TV program indicates an
issue with the display. If the TV program is fine, then connect 

the BD to another input on the display to determine if the problem
is following the BD.

Does blurriness appear
when the BD is connected to 

another TV?

NO

YES

Connect the BD to another TV and play a disc. No blurriness
during disc play back indicates a problem with the first TV.

Please refer to the owners manual for instructions on how to connect
the BD to a TV. If the BD has a problem on the second TV,

then see service chart for service information.

Has the customer tried
another set of cables?

NO
Have the customer try another set of cables.

A bad cable can also cause video problems. Test the cable with another 
device to the TV to also determine if the TV is bad. If BD is problem, 

please see service chart for service information.

 1-5. Blurry Picture
 Distorted picture refers to the customer getting video, but there is a problem with the video.
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2. NO PICTURE
 2-1. Black Screen
 The entire screen is black.

Does the BD on-screen
menu appear?

NO

YES

Make sure the customer did not select 480i resolution in the menu
of the BD player if using HDMI connections. Change resolution on

upconversion BD player by pushing the resolution button of the remote 
controller. HDMI don’t support 480i resolution.

What cables is the customer
using to connect the BD?

NO

YES

Determine what cables the customer is using to connect the BD to
the TV and if connected properly. Refer to OM for connections.

Tighten any loose cables. Make sure the customer is not connecting a
BD to VCR or BD to DVD Recorder. Copy protection can distort

the picture on older VCR models.

Is the TV set to
the correct input?

NO

YES

Make sure the TV is on the correct input. Turn TV off, 
then on to determine input. Video when using composite, or component. 

DVI when using DVI, and HDMI when using HDMI.

Is the customer able to
watch TV programming?

NO

YES

If the customer is not able to watch television then he may have a
problem with his television, especially if the cable signal comes

through on a different input. If the customer can not get a TV program,
then he still may have a problem with the particular input on his TV.

Can the customer connect
the BD to another TV?

NO

YES

Have the customer connect the BD to another TV in order to
determine if the problem is the BD or the TV. Refer to the OM for

connections assistance. If the BD works on the second TV, 
then the customer has a problem with his TV.

Has the customer tried
another set of cables?

NO
Have the customer try another set of cables. A bad cable can

also cause video problems. Test the cable with another device to the TV
to also determine if the TV is bad. If BD is problem, please see

service chart for service information.
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Does the BD on-screen
menu appear?

NO

YES

Make sure the customer did not select 480i resolution in the menu
of the BD player if using HDMI connections. Change resolution on

upconversion BD player by pushing the resolution button of the remote 
controller. HDMI don’t support 480i resolution.

What cables is the customer
using to connect the BD?

NO

YES

Determine what cables the customer is using to connect the BD
to the TV and if connected properly. Refer to OM for connections.

Tighten any loose cables. Make sure the customer is not connecting a 
BD to VCR or BD to DVD Recorder. Copy protection can distort

the picture on older VCR models.

Is the TV set to
the correct input?

NO

YES

Make sure the TV is on the correct input. 
Turn TV off, then on to determine input. Video when using composite,

or component. DVI when using DVI, and HDMI when using HDMI.

Is the customer able to
watch TV programming?

NO

YES

If the customer is not able to watch television then he may have a
problem with his television, especially if the cable signal comes

through on a different input. If the customer can not get a TV program,
then he still may have a problem with the particular input on his TV.

Can the customer connect
the BD to another TV?

NO

YES

Have the customer connect the BD to another TV in order to
determine if the problem is the BD or the TV. Refer to the OM for

connections assistance. If the BD works on the second TV, 
then the customer has a problem with his TV.

Has the customer tried
another set of cables?

NO
Have the customer try another set of cables. A bad cable can also

cause video problems. Test the cable with another device to
the TV to also determine if the TV is bad. If BD is problem, 

please see service chart for service information.

 2-2. Blue Screen
 The entire screen is a solid blue color.
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Does the BD on-screen
menu appear?

NO

YES

Make sure the customer did not select 480i resolution in the menu
of the BD player if using HDMI connections. Change resolution on

upconversion BD player by pushing the resolution button of the remote 
controller. HDMI don’t support 480i resolution.

What cables is the customer
using to connect the BD?

NO

YES

Determine what cables the customer is using to connect the BD
to the TV and if connected properly. Refer to OM for connections. 

Tighten any loose cables. Make sure the customer is not connecting a
BD to VCR or BD to DVD Recorder. Copy protection can distort

the picture on older VCR models.

Is the TV set to
the correct input?

NO

YES

Make sure the TV is on the correct input. Turn TV off, 
then on to determine input. Video when using composite, or component. 

DVI when using DVI, and HDMI when using HDMI.

Is the customer able to
watch TV programming?

NO

YES

If the customer is not able to watch television then he may
have a problem with his television, especially if the cable signal comes 
through on a different input. If the customer can not get a TV program,

then he still may have a problem with the particular input on his TV.

Can the customer connect
the BD to another TV?

NO

YES

Have the customer connect the BD to another TV in order to
determine if the problem is the BD or the TV. Refer to the OM for

connections assistance. If the BD works on the second TV, 
then the customer has a problem with his TV.

Has the customer tried
another set of cables?

NO
Have the customer try another set of cables. A bad cable can 

also cause video problems. Test the cable with another device to 
the TV to also determine if the TV is bad. If BD is problem, 

please see service chart for service information.

 2-3. Snowy Screen
 A snowy picture is when black and white dots are all over the screen.
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Does the BD on-screen
menu appear?

NO

YES

Make sure the customer did not select 480i resolution in the
menu of the BD player if using HDMI connections. Change resolution on 
upconversion BD player by pushing the resolution button of the remote 

controller. HDMI don’t support 480i resolution.

What cables is the customer
using to connect the BD?

NO

YES

Determine what cables the customer is using to connect the BD
to the TV and if connected properly. Refer to OM for connections. 

Tighten any loose cables. Make sure the customer is not connecting a
BD to VCR or BD to DVD Recorder. Copy protection can distort 

the picture on older VCR models.

Is the TV set to the
correct input?

NO

YES

Make sure the TV is on the correct input. Turn TV off, 
then on to determine input. Video when using composite, or component. 

DVI when using DVI, and HDMI when using HDMI.

Is the customer able to
watch TV programming?

NO

YES

If the customer is not able to watch television then he may have a
problem with his television, especially if the cable signal comes

through on a different input. If the customer can not get a TV program, 
then he still may have a problem with the particular input on his TV.

Can the customer connect
the BD to another TV?

NO

YES

Have the customer connect the BD to another TV in order to 
determine if the problem is the BD or the TV. Refer to the OM for 

connections assistance. If the BD works on the second TV, 
then the customer has a problem with his TV.

Has the customer tried
another set of cables?

NO
Have the customer try another set of cables. A bad cable 

can also cause video problems. Test the cable with another device to 
the TV to also determine if the TV is bad. If BD is problem, 

please see  service chart for service information.

 2-4. No Signal
 A “no signal” message appears on the screen of the display.
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Is the customer using a
digital cable connection?

NO

YES

Make sure the customer’s simultaneously connecting analog component 
cable with HDMI cable. And then If Copy  Protected Disc is playing back, 

analog component output is no picture. Only when the analog output
is 480i, you can see the picture. In case of No Copy Protected Disc, 

you can see the picture regardless of the resolution.

Is the customer using an
analog cable connection?

NO

YES

Customer’s using an DVI, or HDMI cable connection need to set 
the resolution on the product above 480i. HDMI, DVI connections 
can not process a 480i resolution. They can only process a 480p, 

720p, 1080i, or 1080p resolution.

Is the display
HDCP compliant?

NO

YES

Make sure the display is HDCP compliant when using a DVI or 
HDMI connection. A lack of HDCP compliancy on the display may 

cause an invalid format or format not supported message to appear. 
It can also cause a copy protection OSD to appear.

Has the customer tried the
device on another display?

NO

YES

Ask the customer to connect the device to another display. 
If the device starts working, then the problem may be the original display. 

The customer will need to troubleshoot the display. If the device 
still does not work, then the problem may be the device or the cable.

Has the customer tried
another cable?

NO
Ask the customer to replace the cable between the device and display. 

If the problem is corrected, then the problem was with the cable. 
If the problem continues, then the device is the problem. 

Set up service according to in warranty or out of warranty procedures.

 2-5. Invalid Format or Format Not Supported
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3. PICTURE COLOR
 3-1. No Color
 The video displays no color and only shows in black and white.

What cables is the customer
using to connect the BD?

NO

YES

Determine what cables the customer is using to connect the BD 
to the TV and if connected properly. Refer to OM for connections. 

Tighten any loose cables. Make sure the customer is not connecting a 
BD to VCR. Copy protection can distort the picture on older VCR models.

Is the TV set to the 
correct input?

NO

YES

Make sure the TV is on the correct input according to the 
connections in use. Video when using composite, or component. 

DVI when using DVI, and HDMI when using HDMI.

Does color appear when
watching multiple discs?

NO

YES

One disc displaying the issue is a problem with the disc. 
Make sure the discs the customer is using are compatible with the 

BD by checking “playable discs” in the owners manual. 
Multiple discs displaying the problem indicates a problem with 

the BD player.

Does color appear when
watching a TV program?

NO

YES

If the cable or satellite programming is connected through 
another input and the customer does not get color, the customer has a 

problem with his television. If a TV program does have the color, 
the problem may be the BD player, the cables being used, 

or the TV itself.

Does color appear 
when the BD is

connected to another TV?

NO

YES

Connect the BD to another TV and play a disc. Good color during 
disc play  back indicates a problem with the first TV. Please refer to the 

owners manual for instructions on how to connect the BD to a TV. 
If the BD has a problem on the second TV, then see service chart for 

service information.

Has the customer tried
another set of cables?

NO
Have the customer try another set of cables. A bad cable can 

also cause video problems. Test the cable with another device to 
the TV to also determine if the TV is bad. If the BD is the problem, 

please see service chart for service information.
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What cables is the customer
using to connect the BD?

NO

YES

Determine what cables the customer is using to connect the BD to 
the TV and if connected properly. Refer to OM for connections. 

Tighten any loose cables. Make sure the customer is not connecting a 
BD to VCR. Copy protection can distort the picture on older VCR models.

Is the TV set to the 
correct input?

NO

YES

Make sure the TV is on the correct input according to the 
connections in use. Video when using composite, or component. 

DVI when using DVI, and HDMI when using HDMI.

Is color fine when watching
multiple discs?

NO

YES

One disc displaying the issue is a problem with the disc. 
Make sure the discs the customer is using are compatible with the BD 

by checking “playable discs” in the owners manual. Multiple discs 
displaying the problem indicates a problem with the BD player.

Is color fine when watching
a TV program?

NO

YES

If the cable or satellite programming is connected through another 
input and the customer does not get color, the customer has a problem 

with his television. If a TV program does have the color, the problem 
may be the BD player, the cables being used, or the TV itself.

Is color fine when the BD is
connected to another TV?

NO

YES

Connect the BD to another TV and play a disc. Good color during 
disc play back indicates a problem with the first TV. Please refer to the 

owners manual for instructions on how to connect the BD to a TV. 
If the BD has a problem on the second TV, then see service 

chart for service information.

Has the customer tried
another set of cables?

NO
Have the customer try another set of cables. A bad cable 

can also cause video problems. Test the cable with another device to 
the TV to also determine if the TV is bad. If the BD is the problem, 

please see service chart for service information.

 3-2. Poor Color
 The color is poor. Examples would be washed out colors, colors bleeding into one another, or a solid tint to 

a screen.
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4. NOISE/AUDIO PROBLEMS
 4-1. No Audio
 The customer is not able to get audio.

What cables is the customer
using to connect the BD?

NO

YES

Determine what cables the customer is using to connect the BD 
to the TV and if connected properly. Refer to OM for connections. 

Tighten any loose cables. Make sure the customer has audio cables 
connected if using an HDMI to DVI adapter or video-only cables 

(DVI, component, etc).

Is the customer 
able to see video?

NO

YES

Make sure the customer has not routed video
and audio to separate inputs.

Does issue occur on 
more than one disc?

NO

YES

Problem occurring on one disc indicates a problem with the disc. 
Problem occurring on multiple discs could indicate a lens cleaner 

is needed. The customer can purchase a lens cleaner at any 
electronics retailer.

Problem occur when
watching TV program?

NO

YES

No audio from a TV program on a different channel or input means 
there is a problem with the television. If a TV program does have 

the audio, the problem may be the BD player, the cables being used, 
or the TV itself.

Does the problem occur 
when BD is connected to

 another TV?

NO

YES

Audio is fine when the BD is connected to another TV 
indicates the problem is with the television. Refer to 

the owners manual for assistance with connecting BD to another TV.

Has the customer tried
another set of cables?

NO
Have the customer try another set of cables. A bad cable can also 

cause audio problems. Test the cable with another device to 
the TV to also determine if the TV is bad. If BD is problem, 

please see service chart for service information.
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What cables is the customer
using to connect the DVD?

NO

YES

Determine what cables the customer is using to connect the BD 
to the TV and if connected properly. Refer to OM for connections. 

Tighten any loose cables. Make sure the customer has audio 
cables connected if using an HDMI to DVI adapter or video-only cables 

(DVI, component, etc).

Is the customer 
able to see video?

NO

YES

Make sure the customer has not routed 
video and audio to separate inputs.

Does issue occur on 
more than one disc?

NO

YES

Problem occurring on one disc indicates a problem with the disc. 
Problem occurring on multiple discs could indicate a lens cleaner

is needed. The customer can purchase a lens cleaner at any 
electronics retailer.

Problem occur when
watching TV program?

NO

YES

Distorted audio from a TV program on a different channel or 
input means there is a problem with the television. If a TV program 
does have the audio, the problem may be the BD player, the cables 

being used, or the TV itself.

Does the problem occur 
when DVD is connected to 

another TV?

NO

YES

Audio is fine when the BD is connected to another TV 
indicates the problem is with the television. Refer to the owners manual 

for assistance with connecting BD to another TV.

Has the customer tried
another set of cables?

NO
Have the customer try another set of cables. A bad cable can 

also cause audio problems. Test the cable with another device to
the TV to also determine if the TV is bad. If BD is problem,

please see service chart for service information.

 4-2. Distorted Audio
 The audio sounds muffled, scratchy, or the audio skips.
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Does the noise only 
happen when a disc

is playing?

NO

YES

BDs make a slight hum when playing discs. 
A clicking noise or a noise interfering with audio may indicate a problem. 

Try multiple discs. Multiple discs with the same issue means the
BD may need service or be professionally cleaned. 

Check BD service for service instructions.

Does the noise happen
when the BD is turned on?

NO
Check to see if a disc is inserted into the BD and eject the disc. 

A humming or clicking noise when the disc is not inserted 
may be a cooling fan. Check OM to see if cooling fan is present. 

If not, unit will need service. See BD service for service instructions.

 4-3. Humming/Clicking Noise
 The unit is making a humming noise or a clicking noise.

Has the customer tried
multiple tapes and discs?

NO

YES

YES

If the issue only shows up on one disc, then the problem is 
with that disc. Have the customer try multiple tapes or discs. 

If the issue happens on multiple discs and tapes, 
then ask the customer to try a lens or a head cleaner.

Has the customer 
connected to another TV?

NO
Ask the customer to connect the product to another TV. 

If the issue persists, try another set of cables. If the issue still persists, 
then the issue is with the unit. The unit will need service. 

Arrange service following proper procedure.

How are the cables routed?
NO

Make sure cables are routed properly. 
Make sure audio and video cables are routed to the same source 

(if possible). Routed audio and video to separate products 
can cause a bit of a delay between the devices as not all devices

will process audio and video signals at the same speed.

 4-4. Audio/Video Out of Synch
 The audio and video do not match up. People look to be talking, but their voices are delayed by a few seconds.
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5. MISCELLANEOUS
 5-1. No Power
 The unit will not turn on.

Is the unit plugged in?
NO

YES

Make sure the unit is plugged into a surge protector or the wall.

Does the unit turn on 
when the power button
is pressed on the unit?

NO

YES

See if the unit will turn on when the power button the unit is pressed.
If the unit turns on, then troubleshoot the remote control using

the Remote Control Not Working call flow.

Is the unit plugged into 
a surge protector?

NO

YES

Make sure the surge protector is plugged into a wall outlet.
Also make sure the surge protector is turned on or does not

need to be reset due to a recent surge.

Does the unit work when
plugged into another outlet?

NO

YES

Test the unit in another outlet. If the unit works, 
then the problem is the outlet where the unit was connected.
If the issue is the BD, then set up service for BD according to

BD service guide.

Have there been any lightning
strikes or power outages?

NO If BD failed due to lightning strike or a power surge,
this is not covered by warranty. Follow guidelines 

for service for a BD out of warranty.
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Is the disc inserted into 
the BD player properly?

NO

YES

Make sure the disc has been inserted into the BD player properly. 
The player can not read a disc inserted into the unit upside down.

What type of disc is
the customer using?

NO

YES

Determine the type of disc the customer is not able to play. 
If the customer is using a store-bought movie BD, 

then please skip the next three questions.
If it’s a recorded disc, move onto the next question.

Did the customer burn 
this disc in a DVD recorder?

NO

YES

Make sure the customer finalized the disc in the DVD recorder. 
Make sure the type of disc the customer is using is compatible 

with the BD player. If the customer initialized a DVD-RW in VR mode, 
make sure the owners manual has the RW logo to show 

compatibility for the VR format.

Did the customer burn 
the disc in a computer?

NO

YES

Make sure the customer burned a compatible format
(such as VCD, SVCD, or DivX). Make sure the file meets the 

specifications required for the player to play the disc. Check the owners 
manual for specifications. Disc may still not be compatible. 
Refer customer to section of OM regarding burned discs.

Has the customer tried
multiple discs?

NO
One disc with the problem is a problem with the disc. 

BD players can play scratched or dirty BDs (DVDs) and not have any 
issues during playback. Multiple discs with the issue can mean 
the lens on the BD player needs to be cleaned. Recommend a 

lens cleaner. Service BD if lens cleaner was used.

 5-2. Disc Error
 The unit displays “disc error” when a disc is inserted into the BD player.
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Does the unit respond to
the buttons on the unit?

NO

YES

If the unit will turn on or off with the button on the unit, 
troubleshoot the remote control. Please refer to 

Remote Control Not Working call flow.

Has the customer 
reset the unit?

NO
If the unit does no respond to any buttons, 

then reset the unit by unplugging it for 15 to 30 seconds. 
If the unit does not respond after the reset,

arrange for service on the BD.

 5-3. Unit Locks Up
 Unit does not respond to any commands.

Does the open/close button
on the unit work?

NO

YES

Press the open/close button on the unit. If the disc ejects, 
troubleshoot the remote using the Remote Control 

not working call flow.

Has the customer reset the
unit?

NO Ask the customer to reset the unit by unplugging the unit 
from the electrical outlet for 15 to 30 seconds. If the disc 

remains stuck in the unit after the reset, the unit will need service.

 5-4. Disc Stuck
 A BD disc is stuck in the unit.
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Does the unit respond to 
buttons on the front of the unit?

NO

YES

If the buttons on the front of the unit do not respond, 
determine if the product has locked up or if the unit will not turn on. 

The problem is not the remote control. Make sure the remote control is 
the remote that goes with that particular model.

Does the remote control 
any component?

NO

YES

Determine which product the remote is not working. 
The customer may need to press the appropriate mode button 

to make the remote operate another component. The remote may 
even need to be programmed to the other component, 

especially if the batteries were just changed.

Have the batteries
been changed?

NO

YES

Ask the customer to change batteries. 
Make sure the batteries are new and fresh. 

The batteries do not need to come from a “spare” battery drawer. 
Do not mix used and new batteries.

Is the remote working at all?
NO

YES

YES

If the remote does not work anything, then walk the customer 
through a remote drain. Remove the batteries from the remote control. 

Then press and hold any button down for a minute. 
This will drain the power out of the remote and reset it. 

Universal remotes will have to be reprogrammed.

Does any remote 
work the unit?

NO If another remote works the unit, then follow 
the procedure to FOC the customer a new remote.

If two remotes do not work the unit, the unit will need service.

Does the customer want to
program their remote?

NO
Please refer to the OM for instructions on how to 

program remote to TV. Customer wants to program a remote 
other than Zenith or LG, the customer will need to contact 

the manufacturer of the remote control. Codes do not work, 
remote is not compatible.

 5-5. Remote Control Not Working
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Is the disc inserted into 
the BD player properly?

NO

YES

Make sure the disc has been inserted into the BD player properly. 
The player can not read a disc inserted into the unit upside down.

What type of disc is 
the customer using?

NO

YES

Determine the type of disc the customer is not able to play. 
If the customer is using a store-bought BD, then please skip the 

next three questions. If it’s a recorded disc, 
move onto the next question.

Did the customer burn this
disc in a DVD recorder?

NO

YES

Make sure the customer finalized the disc in the DVD recorder. 
Make sure the type of disc the customer is using is compatible 

with the BD player. If the customer initialized a DVD-RW in VR mode, 
make sure the owners manual has the RW logo to show 

compatibility for the VR format.

Did the customer burn 
the disc in a computer?

NO

YES

Make sure the customer burned a compatible format 
(such as VCD, SVCD, or DivX). Make sure the file meets the 

specifications required for the player to play the disc. 
Check the owners manual for specifications. Disc may still not be 

compatible. Refer customer to section of OM regarding burned discs.

Has the customer tried
multiple discs?

NO
One disc with the problem is a problem with the disc. 

BD players can play scratched or dirty BDs (DVDs) and not have
any issues during playback. Multiple discs with the issue can mean 

the lens on the BD player needs to be cleaned. 
Recommend a lens cleaner. Service BD if lens cleaner was used.

 5-6. Will Not Play Disc
 The unit will not play a disc when a disc is inserted into the player.
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Is the disc inserted into
the BD player properly?

NO

YES

Make sure the disc has been inserted into the BD player properly. 
The player can not read a disc inserted into the unit upside down.

What type of disc is 
the customer using?

NO

YES

Determine the type of disc the customer is not able to play. 
If the customer is using a store-bought BD, 

then please skip the next three questions. If it’s a recorded disc, 
move onto the next question.

Did the customer burn this
disc in a DVD recorder?

NO

YES

Make sure the customer finalized the disc in the DVD recorder. 
Make sure the type of disc the customer is using is compatible 

with the BD player. If the customer initialized a DVD-RW in VR mode, 
make sure the owners manual has the RW logo to show 

compatibility for the VR format.

Did the customer burn 
the disc in a computer?

NO

YES

Make sure the customer burned a compatible format 
(such as VCD, SVCD, or DivX). Make sure the file meets the 

specifications required for the player to play the disc. Check the owners 
manual for specifications. Disc may still not be compatible. 
Refer customer to section of OM regarding burned discs.

Has the customer tried
multiple discs?

NO
One disc with the problem is a problem with the disc. 

BD players can play scratched or dirty BDs (DVDs) and not have 
any issues during playback. Multiple discs with the issue can mean

 the lens on the BD player needs to be cleaned. Recommend 
a lens cleaner. Service BD if lens cleaner was used.

 5-7. Disc Freezes or Skips
 The audio and video freeze and skip during play back of a BD or DVD disc.
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Check the system information
screen of the BD player.

NO

YES

Go into the system information screen of the BD player. 
To access this menu, bring up the main menu. Go to TV aspect, 

highlight 16:9, press 1397139 and hit enter. If sold in the US, 
this should be DVD region code 1 and BD region code A. 

In case of HD-DVD, there is no region code.

What is the region code of
the BD disc?

NO

YES

If the region code of the BD disc is not A, then the BD disc
will not play on a player sold in the US. The player can play only

BD discs labeled same as the rear of the unit.

What is the region code of
the DVD disc?

NO

YES

If the region code of the DVD disc is not 1, then the DVD disc
will not play on a player sold in the US. The player can play only

DVD discs labeled same as the rear of the unit.

Is the disc locking up on a
disclaimer screen when the

customer presses play?

NO
The disc locking up on a feature needs to be reported to Q&E. 

See instructions on reporting problems to Q&E. For a work 
around the problem, advise the customer to access the chapter list. 

Start play back from chapter 1 to start the movie and avoid any 
feature lock ups.

 5-8. Can Access Menu, but Not Play a Movie
 The disc menu is displayed but the disc will not play.

How do I report a problem to
Quality and Engineering?

NO
Get the micom version from the system information screen. 

Get the ISBN number from the back of the BD box cover 
(the number under the barcode). Get the exact problem 

the customer is describing Email this information to Matt Wedgman 
so the issue can be reported to the factory.

 5-9. Reporting a problem to Quality & Engineering
 Reporting a problem that may require a firmware update to fix.
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Is the movie 
wide screen or

full screen?

NO

YES

A full screen movie played on a wide screen TV will have bars 
on the left and right side of the TV. The customer needs to 

make sure they choose the appropriate type of movie 
they want to view.

What is the aspect 
ratio of the DVD disc 

being played?

NO

YES

If the aspect ratio is 1.33:1 then the movie is set up for full screen
viewing. Bars will appear on the left and right side of the screen
if the TV is wide screen. If the aspect ratio is 1.85:1 or 2.35:1, 
then there will be bars on the top and bottom as that ratio is 

bigger than widescreen TVs (1.78:1).

What is the aspect 
ratio of the BD player 

set at?

NO

YES

Make sure the BD player aspect ratio is set to 
the appropriate setting, depending on the aspect ratio of the TV. 

If the customer chose 4:3 Letterbox, then bars will appear on the top 
and bottom. The customer can choose the panscan setting to 

get rid of the bars.

What is the resolution 
of the BD player set at?

NO

YES

Try changing the resolution to 480p. 720p, 1080i and 
1080p resolution require a widescreen aspect ratio which 

means bars will be placed on the left and right side for 
full screen movies.

What is the aspect ratio of
the television set at?

NO
Make sure the aspect of the television is set appropriately. 

If the aspect ratio of the television is set at 4:3 when the TV 
is wide screen, then a wide screen movie will show up as 

letterbox with bars on the top and bottom and bars on the sides.

 5-10. Aspect Ratio
 The customer has bars on the top and bottom of the screen, the left and right of the screen, or both.
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Is the disc 
currently playing?

NO

YES

Ask the customer to press stop to stop the disc from playing. 
Ask the customer to press the resolution button to change the resolution. 

The BD player will not change resolutions while the disc is playing.

Is the customer using
component (red, blue,

and green) cables?

NO

YES

Discs with copy protection will not upconvert above 480p 
when using component cables. The component output does not have 

HDCP (highbandwidth digital content protection) compliancy 
which causes the BD player to switch from 720p or 1080i to 480p.

Is the customer using 
any sort of adapter cable?

NO

YES

RGB to DVI or RGB to HDMI adapters will not upconvert. 
RGB outputs and inputs are not HDCP compliant. If the customer 

sees an error message about HDCP, this is the issue. 
Copy protected discs will not upconvert 

when HDCP is not found on the input or output.

Is the customer using 
an HDMI or DVI cable?

NO

YES

Regular discs can convert to 1080p over the HDMI output and 
only the HDMI output. The TV has to have HDCP compliancy on 

the HDMI input. The display has to accept the resolution
(480p, 720p, 1080i, or 1080p).

Is the customer using an
HDMI to DVI cable?

NO

YES

Some movie companies will not allow their discs to upconvert 
past 480p. If only one disc poses a problem, then the issue is the disc. 

The customer will need to try multiple discs.

Has the customer tried
multiple discs?

NO
One disc not upconverting means the disc may not upconvert. 
Some movie companies will not allow their discs to upconvert. 
If multiple discs display the issue, remove the disc and change 

the resolution with no disc in the unit.
If resolution will not change, the unit needs service.

 5-11. My Unit Won’t Upconvert
 The customer has a problem with getting the unit to change resolutions to 480p, 720p, 1080i, or 1080p.
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Why does it take so 
long to load my BDs?

NO
The loading times for a blu-ray disc is 30 seconds. 

When a customer switches from one disc to another, the lens 
will change which is what causes the delay. 

Blu Ray require different lasers to read the discs.

6. BLU-RAY PLAYER (BD390)
 6-1. Slow Loading Times for BDs

Why does it take 
so long to boot my BD?

NO The booting times for the BD is 20 seconds. 
When the set is booted, it takes a little long time 

to loading the OS program.

 6-2. Booting Times

Check network cable or Wifi?
NO

Make sure the customer doesn’t connect the LAN cable 
or Wireless module (Wi-Fi). 

If they don’t ,The monitor is displaying 
“Check network cable” expression.

How do I operate 
the Netflix?

NO
First, you have to check the configuration of the Network.

Second, you must activate the Netflix. 
It is necessary to refer to Owner’s Manual page 47~49.

This Service is not for free.

 6-3. Netflix Service
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What is the purpose of 
the ethernet port on

the BD390?

NO
This is used for the unit to access a network dealing with interactive 

BD movie menu. BD390 can support BD2.0 so that network 
function is active in the BD disc. Also, BD390 can support VOD service 

such as Netflix. (USA only)

Why is not the item
downloaded through the

network?

NO
Make sure the customer insert the LAN cable into the Ethernet jack.

Make sure the network is active. If it is active, 
the disc may have a problem.

If not active, see the network section of OM.

 6-4. Ethernet Port
 The purpose of the ethernet port on the BD390.

Is there a firmware update
available for the BD390?

NO

Yes, firmware updates are available at http://us.lgservice.com 
that address some playback issues with movies. 

Go to device drivers and click on DVD&VIDEO&SET-TOP. 
The BD390 firmware updates are available there.

Advise the customer to download the firmware and unzip the file.
Also, firmware updates are done by network. 

Select Home Menu -> Setup -> Others -> Software update menu.

 6-5. Firmware Update Availability
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7. NETFLIX
 7-1. Activation
 Activating the unit establishes a connection between the unit and Netflix account

TRAINING MASTER FOR BLU-RAY (BD)

Netflix member?
NO

YES

Visit www.netflix.com/LG for your free trial.
After finishing to join the Netflix, select the [activate]

then press ENTER

Entering the activation code
NO

YES

Wait for the activation screen to appear on your TV screen.
On your computer, visit www.netflix.com/activate If necessary,

enter your Sign in Name and Password to log into your account.
Enter the activation code that appears on your TV screen.

 7-2. Adding Movie to your player

Instant Queue is not empty?
NO

YES

Visit the Netflix website www.netflix.com on your computer.
If necessary, enter your Sign in Name and Password to log into your 

account. Click [Watch Instantly] tab. When you find a movie or
show you want to watch, point your cursor at the [Add/Play] button to 

reveal additional options, and then click [Add to Instant Queue].

Instant Queue titles < 
500 titles

NO
You can add up to 500 titles to your instant Queue,
however, we recommend adding 50 or less movies,

so that can easily find what you want to watch.

“Congratulations”
screen appears?

NO Select [get an new code] for retry, Enter the activation
code again on the activation site www.netflix.com/activate

 3-28



TRAINING MASTER FOR BLU-RAY (BD)

 7-3. ESN (Electronic Serial Number) Validation
 (Select [OTHERS] on the [Setup] menu.
 And then Select [Netflix] on the [OTHERS] menu. 
 And then Check [Netflix ESN].)

Does it begin with
“LGE-BD39” followed by

“8-digit”?

If not, the set has a bad ESN -> BD390
exchange (It should not happen)

NO

Select [Streaming] on the [Home] menu.

Is it activated successfully?
NO

YES

This means that ESN is valid.

Is Netflix server ok?
NO

YES

If Netflix Server is dead, activation fails
even if the ESN is valid.

Netflix server is ok,
but fails in activation.

NO
Call Netflix Customer Support and 
check that this ESN added to
the Netflix DB
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 7-4. Less Bandwidth and less resolution movie than expected
 The Quality indicator during movie retrieval corresponds to the following bandwidth requirements:

Do you have adequate
broadband connection speed

NO

YES

We recommend a minimum connection speed of 1.5Mbps.
For the best quality picture, a connection speed of 4.0Mbps is required.

Do not have any other online
activity on your network

NO

YES

Your connection may be affected by other activity on your network,
such as online gaming, file sharing or other video streaming.

Test your bandwidth
NO

You can test your bandwidth at one of these sites:
http://www.speakeasy.net/speedtest/

http://www.speedtest.net/ If you are getting less bandwidth
than expected, you should contact your ISP to troubleshoot.

TRAINING MASTER FOR BLU-RAY (BD)
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 7-5. Errors from Netflix server
 Following operations could be abnormal if Netflix server is dead
 • Activation
 • Queue retrieving
 • Movie playback

Is it activated successfully?
NO

YES

If Netflix NCCP server is dead, it fails in activating even if ESN is valid,

Does it fail to retrieve queue
data? (Title List)

NO

YES

Network is setup correctly but it fails in retrieving the queue list,
then the Netflix NCCP server is dead.

It retrieves queue data,
but fails to playback.

NO
Netflix NCCP server is alive, but Netflix streaming server is dead.

TRAINING MASTER FOR BLU-RAY (BD)
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8. YouTube
 8-1.Frequent buffering happens while playing videos.
 Network Condition Meter indicate current network speed between
 BD Player and YouTube stream server.
 To play videos without buffering, Network Condition Meter should
 have more than 3 Bars.

Do you have adequate broadband 
connection speed?

NO

YES

We recommend a minimum connection speed of 1.5Mbps. For the best 
quality picture, a connection speed of 4.0Mbps is required.

Do not have any Other online 
activity on your network?

NO

YES

Your connection may be affected by other activity on your network, such as 
online gaming, file sharing or other video streaming.

Test your bandwidth
NO

You can test your bandwidth at one of these sites:
http://www.speakeasy.net/speedtest/http://www.speedtest.net/

If you are getting less bandwidth than expected, you should contact your 
ISP to troubleshoot.

TRAINING MASTER FOR BLU-RAY (BD)
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Does It connect to internet?
NO

To enter cinemanow mode, it try to check internet connection.
If failed, it displays the popup message to the user.

User can move to [Home] menu or [Network setting] menu 
as our guideline.

Check the network speed?
NO

If success, it check the network speed from cinemanow server.
We recommend a minimum connection speed of 700kbps for playing titles.
If the result of speed check is lower than 700kbps, it displays the warning 

message to user.

9. CINEMANOW
 9-1. Entering the Cienmanow Function.
 (Before using the Cinemanow function, it guides a user network status)
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Request activation code
NO

Visit www.cinemanow.com/activate
If you are not member of cinemanow,

press “Get started” button to join the cinemanow.
if you are member, sign in.

Entering the activation code
NO

Step 2
To get the activation code, move to bottom of this page 

and press “Continue”
A user could change his information though this page.

(Payment Information, Adult Access Restrictions)

If success,
“Success, Your CinemaNow-ready device is now activated.” is displayed.

Step 3
You can see the 5 digite code.

This code only used onetime and is valid within 24 hours.

 9-2. Activation
 (To rent or buy titles, a user must activate the player,
 Activating the unit establishes a connection between the unit and Cinemanow 

account)
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Select the title that you want
NO

YES

To rent a title is more cheaper than buy, 
but it only available 24 hour period, starting from the first time 

they are played.

Check the user billing info
NO

YES

It checks the user billing information and balance.
If it is absent, Technical error occurs.

Check the title already 
purchased

NO

YES

If a user purchased the titles,
It display the alarm message on the screen.

It is not count that rental expired titles.

Place order
NO

If a user have an enough balance, it is applied automatically.

 9-3. Purchase titles
 (To watch the stream video, you should browse and buy titles at the player.)

 3-35



TRAINING MASTER FOR BLU-RAY (BD)

Do you have adequate broadband 
connection speed

NO

YES

We recommend a minimum connection speed of 0.7Mbps.
If you have not enough speed, the unit displays proper message.

Do not have any Other online 
activity on your network

NO

YES

Your connection may be affected by other activity 
on your network, 

such as online gaming, file sharing or other video streaming.

Test your bandwidth

A title can be played
with one user id simultaneously.

NO

NO

You can test your bandwidth at one of these sites:
http://www.speakeasy.net/speedtest/http://www.speedtest.net/

If you are getting less bandwidth than expected, you should contact your 
ISP to troubleshoot.

When a user try to play this stream that is already streaming on another 
device, the unit displays error message.

 9-4. Less Bandwidth and less resolution movie than expected
 The Quality indicator during movie retrieval corresponds to the following bandwidth requirements:
 • 1 box is 0.7 Mbps
 • 2 boxs is 1.0 Mbps
 • 3 boxs is 1.5 Mbps
 • 4 boxs is 2.0 Mbps

 9-5. Play title restriction.
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Our unit displays error code and message
that are given by cienmanow server.

A user can be supported by cinemanow
with this error code and message.

Before staring cinemanow service,
it is checked whether internet is 

connected or not,
but during the network communication,
it is detected that internet connection 

is closed.
A user make it sure that 

internet connection is working.

The unit meet an account some error but 
it is not classified,

It displays following error message.
A user can retry his operation, after 
checking their internet connection.

“We’re Sorry. We have encountered a Technical error.
Please retry. If the problem presists, please contact CinemaNow

Customer support at www.cinemanow.com/support

(code [message])

“We are not able to connect to the internet.
Please make sure your network cable is plugged in,

Your internet connecting is working properly, and that your device is setup 
properly.

We have detected a problem with your connection.
Please make sure your internet connection is working propely.

 9-6. Techincal Error.

 9-7. No Internet Access.

 9-8. Connectivity Error

TRAINING MASTER FOR BLU-RAY (BD)
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 Is the D125 normal?

ELECTRICAL TROUBLESHOOTING GUIDE

1. POWER SUPPLY (SMPS)

No .5.3VA

YES

 Is the F101 normal? Replace the F101 (Use the same fuse)

YES

NO

 Is the BD101 normal? Replace the BD101

YES

NO

 Is the R101 normal? Replace the R101

YES

NO

Is Vcc (13V~27V) 
supplied to IC101

Pin4?
Is the D102 normal?

YES

NO

NO

Check or replace the D102

 Is the D124 normal? Replace the D124

YES

NO

Is there about 2.5V
at the IC103 Pin1?

Replace the IC103

YES

NO

Is the IC102 normal? Replace the IC102

YES

NO

Is the D123 normal? Replace the D123

YES

NO

 Is the D121 normal? Replace the D121

YES

NO

 Is the D132 normal? Replace the D132

YES

NO

Replace the D125

YES

NO

 Is the D126 normal? Replace the D126

YES

NO

Power line of main PCB is short
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ELECTRICAL TROUBLESHOOTING GUIDE

NO

No 3.3V

Check or Replace
the IC153

Check or Replace
the D123

Is the
Vcc(3.8V)

supplied to IC153
Pin1?

NO Check the DVD CTL
“H” signal from µ-com

Is the
IC153 Pin4

“H”?

YES

YES

YES

NO

No 5V

Check or Replace
the IC152

Check or Replace
the D132

Is the
Vcc(5.5V)

supplied to D132
anode?

NO Check the DVD CTL
“H” signal from µ-com

Is the
IC152 Pin4

“H”?

YES

YES

YES

NO

No 12V_A

Check or Replace
the IC151

Check or Replace
the D121

Is the
Vcc(13.5V)

supplied to IC121
Pin1?

NO Check the DVD CTL
“H” signal from µ-com

Is the
IC151 Pin4

“H”?

YES

YES

YES

NO

No 12V_L

Check or Replace
the IC154

Check or Replace
the D121

Is the
Vcc(13.5V)

supplied to IC121
Pin1?

NO Check the DVD CTL
“H” signal from µ-com

Is the
IC154 Pin4

“H”?

YES

YES

YES
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POWER on

Normal TV
function OK

Front I/F cable connect
"HELLO

PLEASE WAIT"
Display on VFD

OK?

Front I/F
cable connection

OK?

NO NO

YES

VFD power cable connect
VFD power

cable connection
OK?

NO

YES

YES

YES

Proper display
cable connect

"LG LOGO"
display on monitor

OK?

Display
cable connection

OK?

NO NO

YES

2. POWER ON

ELECTRICAL TROUBLESHOOTING GUIDE
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POWER on

Main Board

Timer Board

Check SMPS

"HELLO
PLEASE WAIT"
Display on VFD

OK?

CN901, 
Pin6; +5.3V, Pin21; -30V, 

Pin7; -27V, Pin11; 
-24V?

NO NO

YES

YES

YES

X901 ChangeX901 10MHz
OK?

NO

YES

IC901 Change
R916 

About 625kHz serial
Clock OK?

NO

YES

IC902 Change
R923

about 500kHz
OK?

NO

YES

DIG901 change

Check SMPS
“READING”

Display on VFD
OK?

CN701,
Pin5; 12V, Pin7; 5V,
Pin2; 3.3V, Pin11; 

5V?

YES

IC701, IC702 Change,
IC703 Change,
IC705 Change, 
IC706 Change, 
IC704 Change.

CA726; 5V
CA723; 1.2V
CA725; 1.8V

NO

NO

YES

X504 Change
X504

54.000MHz
OK?

NO

YES

Check IC201System part OK

3. SYSTEM PART

ELECTRICAL TROUBLESHOOTING GUIDE
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Component video no display

4. COMPONENT (YPbPr) VIDEO OUT

Re-soldering

YES

NOL614 +3.3V
OK?

Re-soldering

YES

NOR692, R693, R694
signal OK?

Re-soldering

YES

NOR650, R651, R652
signal OK?

Re-soldering

YES

NOJK602
soldering OK?

Component Video OK

ELECTRICAL TROUBLESHOOTING GUIDE
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CVBS video no display

IC201 Check

YES

NO

5. CVBS VIDEO OUT

R691
Video signal input

OK?

IC606 Check

YES

NOR632 Video 
signal output OK?

Re-soldering

YES

NOJK602
soldering OK?

CVBS video OK

ELECTRICAL TROUBLESHOOTING GUIDE
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6. AUDIO (S/PDIF, OPTICAL)

ELECTRICAL TROUBLESHOOTING GUIDE

No Audio

S/PDIF, OPTICAL
audio out OK?

IC702 Check
JK601 Red
lighting OK?

R6E9
Digital audio
output OK?

JK601(Pin2)
+5.0V OK?

NO

NO

NO

YES

JK601 Re-soldering

IC201 Check 

YES

YES
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No audio

Audio out OK?

YES

SMPS Check

YES

L616 Re-soldering

IC603(Pin8)
12V OK?

NO NOCN701 Pin4
12V OK?

Q614(Pin2)
LOW?

NO Q617 Re-soldering

YES

IC607
Pin6,7,8 I2S output

OK?

NO IC201 Check

YES

IC607 
Pin14,15 audio output

before amplifying 
OK?

NO IC607 Check

YES

L618, L619, 
JK602(Pin2,5)
soldering OK?

NO Re-soldering

YES

TP633, 
TP628 audio output

OK?

NO IC603 Check

YES

7. AUDIO (ANALOG)

ELECTRICAL TROUBLESHOOTING GUIDE
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8. HDMI

ELECTRICAL TROUBLESHOOTING GUIDE

No A/V

HDMI out OK?

Re-solderingJK603
soldering OK?

NO

JK603 Pin18
+5V OK?

IC201 Check

L722 +5V
OK?

NO NO IC702 Check

YES

YES

L621 Re-solderingYES

YES
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COMPONENT REPAIR GUIDE

1. NO POWER PROBLEM (BD300 / BD390)
 No power problem occurs when you power on the unit.

 1-1. Solution
  Replace F101, BD101 on SMPS board.

 1-2. How to troubleshoot (Countermeasure)
  1) Look at the physical of fuse F101.
  2) Check the bridge diode BD101

1-3. Service hint (Any picture / Remark)

GBL205 GBL205

GBL205 GBL205

Check with ohm meter is short Can look at the physical condition
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COMPONENT REPAIR GUIDE

2. VFD DOESN’T DISPLAY (BD300 / BD390)
 Timer board doesn’t work. (abnormal display)

 2-1. Solution
  Replace ZD121 on SMPS board.

 2-2. How to troubleshoot (Countermeasure)
  1) Check PN101 in pin14 --> -29VA at power 

2-3. Service hint (Any picture / Remark)

VFD voltage
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 3-3. Service hint (Any picture / Remark)

5V NoPower
IC152 are Defective

C124

5V NoPower
IC152 are Defective

C124

COMPONENT REPAIR GUIDE

3. NO POWER (BD300 / BD390)
 No power problem occurs when you power on the unit.

 3-1. Solution
  Replace C124 on SMPS board.

 3-2. How to troubleshoot (Countermeasure)
  1) Check all of voltage.
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COMPONENT REPAIR GUIDE

4.  THE DISC TRAY DOESN’T WORk. (BD300 / BD390)
 When you turn on your BD300, it will doesn’t work Disc tray

 4-1. Solution
  Replace IC154 on SMPS board.

 4-2. How to troubleshoot (Countermeasure)
  1) Check all Voltage in SMPS..
  2) 12 Volt become 7 Volt.

 4-3. Service hint (Any picture / Remark)

Become 7V or 
not output.

To loader and
video IC power.
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 5-1-3. Service hint (Any picture / Remark)

IC706 JIG910

COMPONENT REPAIR GUIDE

5. NO BOOTING WHEN YOU TURN THE UNIT ON. (BD390)
 When you turn on your BD-P, it will display “Hello” or “Please wait” message continuously on 

front panel, and it will not boot-up normally.

 5-1. IC706
 5-1-1. Solution
  Replace IC706 on main board.

 5-1-2. How to troubleshoot (Countermeasure)
  1) Please check 1.2V of CA723.

  2) If 1.2V voltage doesn’t come out, check P_CON_5.3V of JIG910(front board).
  --> If you figure out those power control doesn’t come out any signal level (or voltage),
       please replace IC901 of front board.

  3) If P_CON_5.3V comes out 5V signal, 
     first, check the C704,R710, R705, R708(bottom of main) and then replace IC706.

  4) After changing it, if the set is still not booting, check MPEG IC(IC201). Refer to item 5-7.

< Main board top view > < Front board bottom view >
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COMPONENT REPAIR GUIDE

 5-2-3. Service hint (Any picture / Remark)

JIG910IC704

 When you turn on your BD-P, it will display “Hello” or “Please wait” message continuously on 
front panel, and it will not boot-up normally.

 5-2. IC704
 5-2-1. Solution
  Replace IC704 on main board.

 5-2-2. How to troubleshoot (Countermeasure)
  1) Please check 1.8V of CA714.

  2) If 1.8V voltage doesn’t come out, check P_CON_5.3V of JIG910(front board).
  --> If you figure out those power control doesn’t come out any signal level (or voltage),
       please replace IC901 of front board.

  3) If P_CON_5.3V comes out 5V signal, replace IC704.

  4) After changing it, if the set is still not booting, check MPEG IC(IC201). Refer to items 5-7 & 5-6.

< Main board top view > < Front board bottom view >
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 5-3-3. Service hint (Any picture / Remark)

IC153

COMPONENT REPAIR GUIDE

 When you turn on your BD-P, it will display “Hello” or “Please wait” message continuously on 
front panel, and it will not boot-up normally.

 5-3. IC153
 5-3-1. Solution
  Replace IC153 on SMPS board.

 5-3-2. How to troubleshoot (Countermeasure)
  1) Please check 3.3V of CA710.

  2) If 3.3V voltage doesn’t come out, check PWR_CTRL of JIG909(front board).
  --> If you figure out those power control doesn’t come out any signal level (or voltage),
       please replace IC901 of front board.

  3) If P_CON_5.3V comes out 5V signal, replace IC153 of SMPS.

  4) After changing it, if the set is still not booting, check MPEG IC(IC201). Refer to item 5-7.

< SMPS board top view >
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 5-4-3. Service hint (Any picture / Remark)

X504

 When you turn on your BD-P, it will display “Hello” or “Please wait” message continuously on 
front panel, and it will not boot-up normally.

 5-4. X504
 5-4-1. Solution
  Replace X504 on main board.

 5-4-2. How to troubleshoot (Countermeasure)
  1) Please check the soldering status of 27Mhz crystal (X504)

  2) Please check the frequency of 27Mhz crystal (X504) 

  3) If the crystal doesn’t oscillate, replace X504.

  4) After changing it, if the set is still not booting, check MPEG IC(IC201). Refer to item 5-7.

< Main board top view > < Main board bottom view >
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 5-5-3. Service hint (Any picture / Remark)

EBI_nCS0

COMPONENT REPAIR GUIDE

 When you turn on your BD-P, it will display “Hello” or “Please wait” message continuously on 
front panel, and it will not boot-up normally.

 5-5. IC402
 5-5-1. Solution
  Replace IC402 on main board.

 5-5-2. How to troubleshoot (Countermeasure)
  1) Please check the IC402 on your eyes.

  2) Check the /CE signal of #9 pin of IC402. (R488)
      First, If the /CE signal is not operating normally during booting, try to change IC402.

  3) After changing it, if the set is still not booting,
      check MPEG IC(IC201) or DDR IC. Refer to items 5-7 & 5-6.

< Main board top view >
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COMPONENT REPAIR GUIDE

 5-6-3. Service hint (Any picture / Remark)

DDR2_0_VREF

IC301

IC304

IC303

IC302

DDR2_1_VREF

 When you turn on your BD-P, it will display “Hello” or “Please wait” message continuously on 
front panel, and it will not boot-up normally.

 5-6. IC301 ~ IC304
 5-6-1. Solution
  Replace IC301 ~ IC304 on main board.

 5-6-2. How to troubleshoot (Countermeasure)
  1) Please check 0.9V of DDR2_1_VREF.(between R227 and R228).
      Please check 0.9V of DDR2_0_VREF.(between R217 and R224).
      Please check 1.8V of CA714.
      Please check 3.3V of CN701 pin #1 Please check the soldering status of 27Mhz crystal (X504)

  2) If it doesn’t work even only one and IC706,IC704, IC153 are no problem,
      IC301,302,303,304(DDR memory) must be changed.

  3) After changing it, if the set is still not booting,
      check MAIN PCB. Refer to item 5-8.

< Main board top view >
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 5-7-3. Service hint (Any picture / Remark)

IC201

COMPONENT REPAIR GUIDE

 When you turn on your BD-P, it will display “Hello” or “Please wait” message continuously on 
front panel, and it will not boot-up normally.

 5-7. IC201
 5-7-1. Solution
  Replace IC201 on main board.

 5-7-2. How to troubleshoot (Countermeasure)
  1) Please Check 1.2V of CA723.
      Please Check 1.8V of CA714.
      Please Check 3.3V of CN701 pin #1.

  2) If it doesn’t work even only one and IC706,IC704, IC153 are no problem,
      IC201(MPEG) must be changed. 

  3) After changing it, if the set is still NG, check main board. Refer to item 5-8.

< Main board top view >
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COMPONENT REPAIR GUIDE

 5-8-3. Service hint (Any picture / Remark)

IC301

IC304

IC303 IC302

IC201

 When you turn on your BD-P, it will display “Hello” or “Please wait” message continuously on 
front panel, and it will not boot-up normally.

 5-8. Main board
 5-8-1. Solution
  Replace main board.

 5-8-2. How to troubleshoot (Countermeasure)
  1) Please remove IC201 and IC301~304
      and then check the Impedance between each signal (DATA, ADDRESS, and so on.)

  2) If there is some Impedance ( a few ohm or infinite ohm), PCB via might be broken.
      and You’d better change MAIN board.
 

< Main board top view >
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 6-3. Service hint (Any picture / Remark)

JK403

COMPONENT REPAIR GUIDE

6.  NO CONNECTION WHEN YOU TRY TO OPERATE NETWORk 
CONENTS (BD390)

 When you connect You-tube , BD-live or Netflix, the “no connection “ message appears.

 6-1. Solution
  Replace JK403 on main board.

 6-2. How to troubleshoot (Countermeasure)
  1) Please check the Ethernet Jack (JK403) on your eye.
  2) If there is no soldering problem, replace JK403.
  3) After changing it, if the set is still NG, check MPEG IC(IC201). Refer to item 5-7.

< Main board top view >< Main board bottom view >
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COMPONENT REPAIR GUIDE

 7-3. Service hint (Any picture / Remark)

JK603

7.  SHOWING BAD COLOR ,NO OUTPUT OR MIXED COLOR ON THE 
SCREEN USING HDMI. (BD390)

 When unit is connected the TV using HDMI, picture shows bad color, no output or mixed color 
on the screen. But component output is ok.

 7-1. Solution
  Replace JK603 on main board.

 7-2. How to troubleshoot (Countermeasure)
  1) Please check JK603, IC609 on your eyes.
  2) If JK603 , IC609 PINS shorted because of solder problem, unsolder and remove shorted point.
  3) If there is no soldering problem , replace JK603. 
  4) After changing it, if the set is still NG, check MPEG IC(IC201). Refer to item 5-7.

< Main board top view >< Main board bottom view >
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 8-3. Service hint (Any picture / Remark)

WiFi MODULE

COMPONENT REPAIR GUIDE

8.  NO CONNECTION WHEN YOU TRY TO OPERATE NETWORk 
 CONTENTS WITH WIRELESS (BD390)
 When you connect You-tube , BD-live or Netflix through the wireless , the “no connection “ 

message appears.

 8-1. Solution
  Replace WiFi module on front board.

 8-2. How to troubleshoot (Countermeasure)
  1) Please check the WiFi module on your eye.
  2) If there is no soldering problem, replace WiFi module.
  3) After changing it, if the set is still NG, check MPEG IC(IC201). Refer to item 5-7.

< WiFi module top view >
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2. SYSTEM PART-2 (SYSTEM MEMORY)
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3. VIDEO PART-1 (100% FULL COLOR-BAR)
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4. VIDEO PART-2 (100% FULL COLOR-BAR)
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5. AUDIO PART (S/PDIF)
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At each differential pair 
trace impedance must be 
100 ohm.
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7. FRONT I/F PART
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At each differential pair 
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100 ohm.
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BLOCk DIAGRAMS

1. OVERALL BLOCk DIAGRAM
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2. SMPS BLOCk DIAGRAM
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3. SYSTEM STRUCTURE BLOCk DIAGRAM
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4. FRONT PART BLOCk DIAGRAM
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5. 2CH AUDIO INTERFACE BLOCk DIAGRAM
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6. 7.1CH AUDIO INTERFACE BLOCk DIAGRAM
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7. VIDEO BLOCk DIAGRAM
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8. Wi-Fi BLOCk DIAGRAM

DC
 5
V

USB Interfaces

BC
M4
32
31

AN
T1

US
B 

in
te

rf
ac

es

RT
80
20DC

 1
.2
V

DC
 3
.3
V

20
MH
Z

XT
AL

RX
/T
X 
SW

RX
/T
X 
SW

AN
T0

 3-76



3-77 3-78

CIRCUIT DIAGRAMS
1. SMPS CIRCUIT DIAGRAM

A B C D E F G H I J K L M N O P Q R S T

No Power
BD101,R101 is Defective

VFD No Power
D126 is Defective

13VA No Power
D122 is Defective

S/W Error
IC101,IC104 is Defective

Switching Error
IC102,IC103 are Defective

No Power
F101 is Defective

5V NoPower
IC152 are Defective

3.3V NoPower
IC153 are Defective

12V NoPower
IC151 are Defective

No Power
D102 is Defective

3.3VA No Power
D123 is Defective

12VA No Power
D121 is Defective

5.3VA No Power
D124 is Defective

12V NoPower
IC154 are Defective

WHEN SERVICING THIS CHASSIS, UNDER NO 
CIRCUMSTANCES SHOULD THE ORIGINAL DESIGN 
BE MODIFIED OR ALTERED WITHOUT PERMISSION 
FROM THE LG CORPORATION. ALL COMPONENTS 
SHOULD BE REPLACED ONLY WITH TYPES 
IDENTICAL TO THOSE IN THE ORIGINAL CIRCUIT. 
SPECIAL COMPONENTS ARE SHADED ON THE 

SCHEMATIC FOR EASY IDENTIFICATION. THIS 
CIRCUIT DIAGRAM MAY OCCASIONALLY DIFFER 
FROM THE ACTUAL CIRCUIT USED. THIS WAY, 
IMPLEMENTATION OF THE LATEST SAFETY AND 
PERFORMANCE IMPROVEMENT CHANGES INTO 
THE SET IS NOT DELAYED UNTIL THE NEW SERVICE 
LITERATURE IS PRINTED.

1.  Shaded(  ) parts are critical for safety. Replace only 
with specified part number.

2.  Voltages are DC-measured with a digital voltmeter 
during Play mode.

IMPORTANT SAFETY NOTE :
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2. BCM7601-2 CIRCUIT DIAGRAM
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DDR2_0_DQM23:C7

DDR2_1_CLK23_P 3:G6;3:G7DDR2_0_nCS13:C6

VCC_1V8

DDR2_1_DQM2 3:G7

DDR2_0_DQM03:C3

DDR2_0_CLK01_P3:B4;3:C3

DDR2_0_DQS2_N3:E7

DDR2_1_BA13:G3;3:G6

C279

0.1uF

DDR2_1_VREF

DDR2_1_DATA[0-31]
3:K2

C280

22uF

DDR2_1_DQS1_N 3:I4

DDR2_0_DQS0_P3:E4

DDR2_0_DQM13:C3

DDR2_1_CKE 3:G3;3:G6

DDR2_0_VREF

DDR2_0_DQS3_N3:E7

DDR2_0_BA23:C3;3:C6

DDR2_0_DQS2_P3:E7

DDR2_1_DQS2_P 3:J7

DDR2_1_ADDR[0-13]
3:G2;3:G5

DDR2_0_nCAS3:C3;3:C6

DDR2_0_BA13:C3;3:C6

DDR2_1_DQM0 3:G3

DDR2_1_CLK01_N 3:G3;3:G4

R228

1k(1%)

DDR2_1_DQS1_P 3:I4

DDR2_1_DQS2_N 3:J7

DDR2_1_nRAS 3:G3;3:G6

DDR2_1_DQM3 3:G6

DDR2_0_nRAS3:C3;3:C6

DDR2_0_CKE3:C3;3:C6

DDR2_1_DQS0_P 3:I4

DDR2_1_DQS3_N 3:J7

DDR2_0_CLK23_N3:B7;3:C6

DDR2_0_DQS1_P3:E4

DDR2_0_nCS03:C3 DDR2_1_CLK23_N 3:G6;3:G7

DDR2_0_DATA[0-31]

3:F2

R225 243(1%)

DDR2_1_DQS0_N 3:I4

DDR2_0_DQS3_P3:E7

DDR2_0_DQS1_N3:E4

DDR2_0_BA03:C3;3:C6

DDR2_1_BA03:G3;3:G6

DDR2_1_DQS3_P 3:J7

DDR2_0_ODT3:E3;3:E6

DDR2_0_CLK23_P3:B7;3:C6

DDR2_1_nCAS 3:G3;3:G6
DDR2_1_nWE 3:G3;3:G6

R227

1k(1%)

DDR2_0_nWE3:C3;3:C6

DGND

DDR2_1_CLK01_P 3:G3;3:G4DGND

DDR2_0_DQM33:C6

DDR2_1_BA23:G3;3:G6

DDR2_0_CLK01_N3:B4;3:C3

DDR2_0_ADDR[0-13]

3:B2;3:B5

DDR2_0_DQS0_N3:E4

DDR2_1_DQM1 3:G3

NAND_ALE 4:B2;5:H6

EBI_nWE0 4:B2;5:H6
EBI_nRW 5:H6

EBI_nCS0 4:A2

DDR2_1_ODT 3:J3;3:J6

EBI_nWE1 5:H6

DGND

NAND_CLE 4:B2;5:H6

EBI_ADDR[24-25]

5:H6

DDR2_1_nCS0 3:G3

EBI_NAND_RB 4:B3

EBI_nCS1 4:A2

EBI_DATA[0-7]

4:B1

CLK33_OUT_PCI_CLK_IN 5:C3

R226243(1%)

NAND_nRE 4:B2;5:H6

TP201

DDR2_1_nCS1 3:G6

TP202

PCI_nGNT0 5:H6

DGND

IC201

BCM7601  BGA  507Pin (21 x 21) Broadcom

P5 DDR2_0_ADDR_00
K2 DDR2_0_ADDR_01
N7 DDR2_0_ADDR_02
J2 DDR2_0_ADDR_03
L4 DDR2_0_ADDR_04
H1 DDR2_0_ADDR_05
K5 DDR2_0_ADDR_06
J3 DDR2_0_ADDR_07
M5 DDR2_0_ADDR_08
H2 DDR2_0_ADDR_09
K1 DDR2_0_ADDR_10
K4 DDR2_0_ADDR_11
H3 DDR2_0_ADDR_12
J5 DDR2_0_ADDR_13
M2 DDR2_0_BA0
L3 DDR2_0_BA1
M3 DDR2_0_BA2
AB7 DDR2_0_DATA_00
AA4 DDR2_0_DATA_01
AC4 DDR2_0_DATA_02
AB4 DDR2_0_DATA_03
AB5 DDR2_0_DATA_04
AC1 DDR2_0_DATA_05
AA5 DDR2_0_DATA_06
AC5 DDR2_0_DATA_07
AA7 DDR2_0_DATA_08
W3 DDR2_0_DATA_09
Y6 DDR2_0_DATA_10
Y5 DDR2_0_DATA_11
W6 DDR2_0_DATA_12
AA3 DDR2_0_DATA_13
Y3 DDR2_0_DATA_14
AA2 DDR2_0_DATA_15
V2 DDR2_0_DATA_16
V5 DDR2_0_DATA_17
W4 DDR2_0_DATA_18
W5 DDR2_0_DATA_19
U7 DDR2_0_DATA_20
V4 DDR2_0_DATA_21
U5 DDR2_0_DATA_22
V1 DDR2_0_DATA_23
T5 DDR2_0_DATA_24
R5 DDR2_0_DATA_25
T3 DDR2_0_DATA_26
R7 DDR2_0_DATA_27
R6 DDR2_0_DATA_28
U6 DDR2_0_DATA_29
P2 DDR2_0_DATA_30
T6 DDR2_0_DATA_31
AA6 DDR2_0_DM_0
W7 DDR2_0_DM_1
V7 DDR2_0_DM_2
P1 DDR2_0_DM_3
AC2 DDR2_0_DQS_0_P
AC3 DDR2_0_DQS_0_N
Y1 DDR2_0_DQS_1_P
Y2 DDR2_0_DQS_1_N
U4 DDR2_0_DQS_2_P
U3 DDR2_0_DQS_2_N
R4 DDR2_0_DQS_3_P
R3 DDR2_0_DQS_3_N
N4 DDR2_0_nRAS
N6 DDR2_0_nCAS
M1 DDR2_0_nWE
AB1 DDR2_0_CLK01_P
AB2 DDR2_0_nCLK01_N
T1 DDR2_0_CLK23_P
T2 DDR2_0_nCLK23_N
N2 DDR2_0_CKE
P7 DDR2_0_CS0
P4 DDR2_0_CS1
N3 DDR2_0_VREF
J4 DDR2_0_ZQ
N5 DDR2_0_ODT
L5 DDR2_0_TESTOUT
AC10 DDR2_1_ADDR_00
AC6 DDR2_1_ADDR_01
AA10 DDR2_1_ADDR_02
AD6 DDR2_1_ADDR_03
AB9 DDR2_1_ADDR_04
AE6 DDR2_1_ADDR_05
Y10 DDR2_1_ADDR_06
AD5 DDR2_1_ADDR_07
AA9 DDR2_1_ADDR_08
AD4 DDR2_1_ADDR_09
AC7 DDR2_1_ADDR_10
Y9 DDR2_1_ADDR_11
AE4 DDR2_1_ADDR_12
Y8 DDR2_1_ADDR_13
AE8 DDR2_1_BA0
AB8 DDR2_1_BA1
AD8 DDR2_1_BA2
W20 DDR2_1_DATA_00
AA19 DDR2_1_DATA_01
Y19 DDR2_1_DATA_02
AA18 DDR2_1_DATA_03
AA20 DDR2_1_DATA_04
W19 DDR2_1_DATA_05
AE20 DDR2_1_DATA_06
Y18 DDR2_1_DATA_07
AB17 DDR2_1_DATA_08
AE16 DDR2_1_DATA_09
AA17 DDR2_1_DATA_10
AB16 DDR2_1_DATA_11
AC17 DDR2_1_DATA_12
W17 DDR2_1_DATA_13 AD17DDR2_1_DATA_14

AC18DDR2_1_DATA_15

AC14DDR2_1_DATA_16

W15DDR2_1_DATA_17

AA15DDR2_1_DATA_18

W16DDR2_1_DATA_19

AD14DDR2_1_DATA_20

AD16DDR2_1_DATA_21

AA14DDR2_1_DATA_22

AA16DDR2_1_DATA_23

Y14DDR2_1_DATA_24

AA12DDR2_1_DATA_25

AD12DDR2_1_DATA_26

Y13DDR2_1_DATA_27

AA13DDR2_1_DATA_28

Y15DDR2_1_DATA_29

AC11DDR2_1_DATA_30

W13DDR2_1_DATA_31

AB20DDR2_1_DM_0

Y17DDR2_1_DM_1

AE14DDR2_1_DM_2

AB12DDR2_1_DM_3

AD21DDR2_1_DQS_0_P

AD20DDR2_1_DQS_0_N

AE18DDR2_1_DQS_1_P

AD18DDR2_1_DQS_1_N

AC15DDR2_1_DQS_2_P

AB15DDR2_1_DQS_2_N

AE12DDR2_1_DQS_3_P

AD13DDR2_1_DQS_3_N

AC9DDR2_1_nRAS

Y11DDR2_1_nCAS

AD9DDR2_1_nWE

AC19DDR2_1_CLK01_P

AB19DDR2_1_nCLK01_N

AC13DDR2_1_CLK23_P

AB13DDR2_1_nCLK23_N

AD10DDR2_1_CKE

W12DDR2_1_CS0

AA11DDR2_1_CS1

AE10DDR2_1_VREF

W10DDR2_1_ZQ

AB11DDR2_1_ODT

W8DDR2_1_TESTOUT

M25PCI_AD00

M22PCI_AD01

N21PCI_AD02

P24PCI_AD03

L19PCI_AD04

H25PCI_AD05

H23PCI_AD06

J25PCI_AD07

T23PCI_AD08

F24PCI_AD09

R23PCI_AD10

R22PCI_AD11

K23PCI_AD12

F25PCI_AD13

G23PCI_AD14

F23PCI_AD15

G22PCI_AD16

D25PCI_AD17

E25PCI_AD18

L22PCI_AD19

J23PCI_AD20

M19PCI_AD21

J22PCI_AD22

L20PCI_AD23

N22PCI_AD24

P20PCI_AD25

P21PCI_AD26

K24PCI_AD27

N19PCI_AD28

L21PCI_AD29

K25PCI_AD30

R21PCI_AD31

J21PCI_CBE00

H24PCI_CBE01

R20PCI_CBE02

K21PCI_CBE03

M20PCI_PAR

T24PCI_nFRAME
H22PCI_nTRDY

P23PCI_nIRDY

L23PCI_nSTOP

N20PCI_nDEVSEL

M23PCI_CLK_IN

R19PCI_nPERR

N23PCI_nSERR

M24PCI_nRST

T25PCI_INT_A0

N25PCI_nREQ0

P25PCI_nGNT0

H20EBI_NAND_RB

D23EBI_ADDR24

E23EBI_ADDR25

K20EBI_nCS0

J20EBI_nCS1

E22EBI_nCS2

C24EBI_nCS3

J19EBI_nRW

C25EBI_nWE0

F21EBI_nWE1

G21EBI_nRD

C23EBI_nDS

D24EBI_nTS

IC201

BCM7601  BGA  507Pin (21 x 21) Broadcom

G8 VDD33
G16 VDD33
A17 VDD33
F19 VDD33
K19 VDD33
P19 VDD33
W21 VDD33
F22 VDD33
K22 VDD33
P22 VDD33B24 VDD33
G12 REG_VDD33F14 REG_OUT_2P5
AC24 OTP_V2P5
K3 VDD18
P3 VDD18
V3 VDD18AB3 VDD18
T7 VDD18
Y7 VDD18AC8 VDD18
W9 VDD18

AC12 VDD18W14 VDD18
AC16 VDD18W18 VDD18
AC20 VDD18

F6 VDD12M10 VDD12N10 VDD12P10 VDD12M11 VDD12N11 VDD12P11 VDD12K12 VDD12L12 VDD12R12 VDD12T12 VDD12K13 VDD12L13 VDD12R13 VDD12T13 VDD12K14 VDD12R14 VDD12T14 VDD12M15 VDD12N15 VDD12P15 VDD12M16 VDD12N16 VDD12P16 VDD12
J1 VSS
N1 VSS
U1 VSSAA1 VSSAD2 VSS
H4 VSS
M4 VSS
T4 VSS
Y4 VSSAE5 VSS
P6 VSS
V6 VSSAB6 VSSAA8 VSSAE9 VSSK10 VSSL10 VSSR10 VSST10 VSS

AB10 VSSK11 VSSL11 VSS
R11 VSST11

VSSM12
VSSN12
VSSP12
VSSY12
VSSM13
VSSN13
VSSP13
VSSAE13 VSSM14
VSSN14
VSSP14
VSS

D5NC
D6NC
E6NC
E5NC
E9NC
F9NC

F12NC

E21NC
F18NC

G18NC

G7NC
G3NC

H5NC
H6NC
J6NC
K6NC

L6NC

M6NC

L7NC

M7NC

U2NC

W11NC

AD3NC

AE3NC

AC21NC

AC23NC

E1NC

AC25NC

AD22NC

AD23NC

AD24NC

AE22NC

AE23NC

B10NC

C11NC

A23NC

B20NC

C20NC

A22NC

E2NC

F2NC

B21SC_IO_0

C21SC_CLK_0

D20SC_RST_0

E20SC_PRES_0

F20SC_VCC_0

E17PKT_CLK0

F17PKT_DATA0

G17PKT_SYNC0

B17PKT_CLK1

C17PKT_DATA1

D17PKT_SYNC1

A18PKT_CLK2

B18PKT_DATA2

C18PKT_SYNC2

C19RMX_CLK0

D19RMX_DATA0

E19RMX_SYNC0

E18RMX_PAUSE0

L14OBSERV_VDD12

L15OBSERV_VSS

AB14 VSS D15VSS
K15VSS
R15VSS
T15VSS
K16VSS
L16VSS
R16VSS
T16VSS
Y16VSS
AE17VSS
D18VSS
AB18VSS
Y20VSS
A21VSS

D21VSS

H21VSS

M21VSS
T21VSS
AE21VSS

AB22VSS
E24VSS

J24VSS
N24VSS
U24VSS
Y24VSS

VCC_3V3
TP203

TP204

R23010K

R23110K

R23210K

R23310K

R23410K

R23510K

R23610K

R23710K

R23810K

1) a. DQS pairs will eventually have length matching rule to their respective byte lane data
   b. CK pairs will eventually have length matching rule to the address lines
2) The decaps and VREF resistors and caps should be laid out near the associated balls. For 7440 they should be
   backside in the depopulated ring. VREF is the most sensitive net (in terms of isolation) to route.
3) use top and bottom layers only.
4) Lay out escape plan per attached sketch
5) Complete the layout of the wires in the following order, keeping signals on their layer as much as possible:
       CK pairs
       DQS diff pairs
       DQ and DM
       remaining signals
6) Signals can be freely substituted within the following groups: [RS] if this is done, the schematic should be updated to match
       DQ[7:0]   DQ[15:8]   DQ[23:16]   DQ[31:24]
7) Diff pairs should be routed together 4 mil etch 4 mil spacing
8) Signals should be routed 4 mil etch 4 mil space min, 8 mil spacing mostly.
9) Keep data lines separate from address lines, to avoid x-talk between the two
10) Prepare wire length report and schedule a review
11) LENGTH RULE: Data bits DDR2_n_DATA[31:0] <= 1.5"
12) Keep decoupling caps on back side out from beneath backing plate.
13) Route clocks as differential pairs - Match differential impedance
       60 Ohm to plane,
       120 Ohm on pair

DDR2 SDRAM LAYOUT GUIDE

2. BCM7601-2

2009.2.16

place C279 to N3 ball of 7601
place C217 to AE10 ball of 7601



3-81 3-82

3. DDR2-800 CIRCUIT DIAGRAM
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DDR2_1_DATA[8]

DDR2_0_ADDR[5]

DDR2_0_DATA[24]

DDR2_0_ADDR[5]

DDR2_1_DATA[26]

DDR2_1_ADDR[7]

DDR2_0_DATA[5]

DDR2_0_ADDR[6]

DDR2_0_DATA[17]

DDR2_0_ADDR[9]

DDR2_1_DATA[0]

DDR2_1_ADDR[13]

DDR2_1_ADDR[2]

DDR2_1_DATA[18]

DDR2_0_ADDR[7]

DDR2_0_DATA[23]

DDR2_1_DATA[15]

DDR2_1_ADDR[13]

DDR2_1_ADDR[3]

DDR2_1_DATA[28]

DDR2_0_ADDR[10]

DDR2_0_ADDR[2]

DDR2_0_DATA[22]

DDR2_0_ADDR[13]

DDR2_1_DATA[30]

DDR2_1_ADDR[12]

DDR2_0_ADDR[8]

DDR2_0_ADDR[3]

DDR2_0_DATA[21]

DDR2_1_ADDR[1]

DDR2_0_ADDR[13]

DDR2_1_DATA[14]

DDR2_0_ADDR[1]

DDR2_0_DATA[25]

DDR2_1_ADDR[0]

DDR2_0_CLK01_N

DDR2_0_CLK01_P

DDR2_0_CLK23_P

DDR2_0_CLK23_N

DDR2_1_CLK01_N

DDR2_1_CLK23_P

DDR2_1_CLK01_P

DDR2_1_CLK23_N

DDR2_0_nCAS2:C5;C3

VCC_1V8

DDR2_0_nRAS2:C5;C6

DDR2_0_BA12:C3;C3

DDR2_0_CLK01_N2:C5;B4

VCC_1V8

DDR2_1_nWE2:F5;G3

DDR2_1_nWE2:F5;G6

DDR2_0_ODT 2:C5;E6

DDR2_0_nWE2:C5;C6

CA
34

6
22

0u
F/

16
V

DDR2_0_DQM22:C4

DGND

DDR2_0_ADDR[0-13]

DDR2_1_DQS1_P 2:F6

DDR2_0_DQS3_P 2:C5

DDR2_0_BA02:C3;C3

DDR2_1_DQS3_N 2:F5

DDR2_0_DATA[0-31]
2:B4

DDR2_1_BA22:C6;G3

DDR2_0_nRAS2:C5;C3

DDR2_1_ODT 2:F5;J6
DDR2_1_BA22:C6;G6

DDR2_0_CLK23_N2:C5;B7

DGND

DDR2_0_nWE2:C5;C3

DDR2_0_ADDR[0-13]

2:B3;B5

VCC_1V8

DDR2_0_CKE2:C5;C3
DDR2_1_nCS12:F5

DDR2_0_DQM32:C4

DDR2_1_BA02:C6;G3

DDR2_0_BA12:C3;C6

DDR2_1_nCS02:F5

DDR2_0_ODT 2:C5;E3

DDR2_0_DQS0_N 2:C5

DDR2_1_BA02:C6;G6

DDR2_0_DQS3_N 2:C5

DDR2_0_CLK23_P2:C5;B7

DGND

DGND

DDR2_0_BA22:C3;C3

DDR2_0_BA02:C3;C6

DDR2_1_DQS3_P 2:F5

DDR2_0_nCS12:C5

DDR2_1_BA12:C6;G3

DDR2_1_DATA[0-31]
2:G6

DDR2_1_CLK23_P2:F5;G7

DDR2_1_BA12:C6;G6

DDR2_0_DQS1_N 2:C5

DDR2_1_CLK01_P2:F5;G4

VCC_1V8

DGND

DDR2_0_DQS0_P 2:C5

DDR2_1_ODT 2:F5;J3

DDR2_0_BA22:C3;C6

DDR2_1_DQM32:F6

VCC_1V8

DDR2_1_ADDR[0-13]

DDR2_1_DQS0_N 2:F6

DDR2_0_nCAS2:C5;C6

DDR2_0_DQS2_N 2:C5

CA
34

5
22

0u
F/

16
V

DDR2_1_DQS0_P 2:F6

DDR2_1_DQM12:F6

DDR2_1_ADDR[0-13]

DDR2_0_DQS2_P 2:C5

DGND

VCC_1V8

DDR2_0_CKE2:C5;C6
DDR2_0_nCS02:C5

DDR2_1_nCAS2:F5;G3

DDR2_1_DQM22:F6

DDR2_1_CKE2:F5;G3

DDR2_1_CLK23_N2:F5;G7

DDR2_1_nCAS2:F5;G6

DDR2_0_DQS1_P 2:C5

DDR2_1_DQM02:F6

DDR2_1_CKE2:F5;G6

DDR2_1_CLK01_N2:F5;G4

CA
34

8
22

0u
F/

16
V

DDR2_0_DQM12:C4

DGND

DDR2_0_DQM02:C4

CA
34

7
22

0u
F/

16
V

DDR2_0_CLK01_P2:C5;B4

DDR2_1_DQS1_N 2:F6

DDR2_1_nRAS2:F5;G3

VCC_1V8

VCC_1V8

DGND

DDR2_1_DQS2_N 2:F6
DDR2_1_DQS2_P 2:F6

DDR2_1_nRAS2:F5;G6

DGND

DGND DGND

DGND

DDR2_1_VREF
DDR2_0_VREF

C3
42

0.
1u

F

C3
06

0.
1u

F

C3
26

0.
1u

F

C3
27

0.
1u

F

C3
12

0.
1u

F

C3
14

0.
1u

F

C3
29

0.
1u

F

C3130.1uF

C3
30

0.
1u
F

C3
18

0.
1u

F

C3
15

0.
1u

F

C3
36

0.
1u

F

C3
44

0.
1u
F

C3010.1uF

C3
38

0.
1u
F

C3
35

0.
1u
F

C3
22

0.
1u
F

C3
33

0.
1u

F

C3
31

0.
1u
F

C3
09

0.
1u

F

C3
16

0.
1u
F

C3
03

0.
1u

F

C3340.1uF

C3
24

0.
1u
F

C3200.1uF

C3
40

0.
1u
F

C3
19

0.
1u

F
C3

25
0.
1u
F

C3
43

1u
F

C3
04

1u
F

C3
11

1u
F

C3
41

1u
F

R302
120

R303
120

R301
120

C3
49

0.
1u
F

C3
50

0.
1u
F

C3
51

0.
1u
F

C3
53

0.
1u
F

C3
54

0.
1u
F

C3
55

0.
1u
F

C3
56

0.
1u
F

C3
57

0.
1u
F

C3
58

0.
1u
F

C3
59

0.
1u
F

C3
60

0.
1u
F

C3
61

0.
1u
F

C3
62

0.
1u
F

C3
63

0.
1u
F

C3
64

0.
1u
F

C3
65

0.
1u
F

C3
66

0.
1u
F

C3
67

0.
1u

F

C3
68

0.
1u

F

C3
70

0.
1u

F

C3
71

0.
1u

F

C3
72

0.
1u

F

C3
73

0.
1u

F

C3
74

0.
1u

F

C3
75

0.
1u

F

C3
76

0.
1u

F

C3
77

0.
1u

F

C3
78

0.
1u

F

C3
79

0.
1u

F

C3
80

0.
1u

F

C3
81

0.
1u

F

C3
82

0.
1u

F

C3
83

0.
1u

F

C3
84

0.
1u

F

IC302
HYB18TC1G160C2F-2.5

R8 A13
R2 A12P7 A11
M2 A10/AP
P3 A9
P8 A8
P2 A7
N7 A6
N3 A5
N8 A4
N2 A3
M7 A2
M3 A1
M8 A0

L1 BA2/NC
L3 BA1L2 BA0

J8 CK
K8 nCK

K2 CKE
L8 nCS
K7 nRAS
L7 nCAS
K3 nWE

A3 VSS
E3 VSS
J3 VSS
N1 VSS
P9 VSS
A7 VSSQ
B2 VSSQ
B8 VSSQ
D2 VSSQ
D8 VSSQ
F2 VSSQ
F8 VSSQ
H2 VSSQ
H8 VSSQ
E7 VSSQ
J7 VSSDL

F3 LDM

B3 UDM

E8nLQDS

F7LQDS

A8nUDQS

B7UDQS

J1VDDL

G9VDDQ

G7VDDQ

G3VDDQ

G1VDDQ

E9VDDQ

C9VDDQ

C7VDDQ

C3VDDQ

C1VDDQ

A9VDDQ

R1VDD

M9VDD

J9VDD

E1VDD

A1VDD

K9ODT

J2VREF

G8DQ0

G2DQ1

H7DQ2

H3DQ3

H1DQ4

H9DQ5

F1DQ6

F9DQ7

C8DQ8

C2DQ9

D7DQ10

D3DQ11

D1DQ12

D9DQ13

B1DQ14

B9DQ15

R7 NC(A15)
R3 NC(A14)

E2NC

A2NC

IC303
HYB18TC1G160C2F-2.5

R8 A13
R2 A12P7 A11
M2 A10/AP
P3 A9
P8 A8
P2 A7
N7 A6
N3 A5
N8 A4
N2 A3
M7 A2
M3 A1
M8 A0

L1 BA2/NC
L3 BA1L2 BA0

J8 CK
K8 nCK

K2 CKE
L8 nCS
K7 nRAS
L7 nCAS
K3 nWE

A3 VSS
E3 VSS
J3 VSS
N1 VSS
P9 VSS
A7 VSSQ
B2 VSSQ
B8 VSSQ
D2 VSSQ
D8 VSSQ
F2 VSSQ
F8 VSSQ
H2 VSSQ
H8 VSSQ
E7 VSSQ
J7 VSSDL

F3 LDM

B3 UDM

E8nLQDS

F7LQDS

A8nUDQS

B7UDQS

J1VDDL

G9VDDQ

G7VDDQ

G3VDDQ

G1VDDQ

E9VDDQ

C9VDDQ

C7VDDQ

C3VDDQ

C1VDDQ

A9VDDQ

R1VDD

M9VDD

J9VDD

E1VDD

A1VDD

K9ODT

J2VREF

G8DQ0

G2DQ1

H7DQ2

H3DQ3

H1DQ4

H9DQ5

F1DQ6

F9DQ7

C8DQ8

C2DQ9

D7DQ10

D3DQ11

D1DQ12

D9DQ13

B1DQ14

B9DQ15

R7 NC(A15)
R3 NC(A14)

E2NC

A2NC

C3
52

0.
1u
F

C3
69

0.
1u

F

DDR2_0_VREF
DDR2_1_VREF

C3
89

0.
1u

F

R308
120

IC301
HYB18TC1G160C2F-2.5S

R8 A13
R2 A12P7 A11
M2 A10/AP
P3 A9
P8 A8
P2 A7
N7 A6
N3 A5
N8 A4
N2 A3
M7 A2
M3 A1
M8 A0

L1 BA2/NC
L3 BA1L2 BA0

J8 CK
K8 nCK

K2 CKE
L8 nCS
K7 nRAS
L7 nCAS
K3 nWE

A3 VSS
E3 VSS
J3 VSS
N1 VSS
P9 VSS
A7 VSSQ
B2 VSSQ
B8 VSSQ
D2 VSSQ
D8 VSSQ
F2 VSSQ
F8 VSSQ
H2 VSSQ
H8 VSSQ
E7 VSSQ
J7 VSSDL

F3 LDM

B3 UDM

E8nLQDS

F7LQDS

A8nUDQS

B7UDQS

J1VDDL

G9VDDQ

G7VDDQ

G3VDDQ

G1VDDQ

E9VDDQ

C9VDDQ

C7VDDQ

C3VDDQ

C1VDDQ

A9VDDQ

R1VDD

M9VDD

J9VDD

E1VDD

A1VDD

K9ODT

J2VREF

G8DQ0

G2DQ1

H7DQ2

H3DQ3

H1DQ4

H9DQ5

F1DQ6

F9DQ7

C8DQ8

C2DQ9

D7DQ10

D3DQ11

D1DQ12

D9DQ13

B1DQ14

B9DQ15

R7 NC(A15)
R3 NC(A14)

E2NC

A2NC

IC304
HYB18TC1G160C2F-2.5S

R8 A13
R2 A12P7 A11
M2 A10/AP
P3 A9
P8 A8
P2 A7
N7 A6
N3 A5
N8 A4
N2 A3
M7 A2
M3 A1
M8 A0

L1 BA2/NC
L3 BA1L2 BA0

J8 CK
K8 nCK

K2 CKE
L8 nCS
K7 nRAS
L7 nCAS
K3 nWE

A3 VSS
E3 VSS
J3 VSS
N1 VSS
P9 VSS
A7 VSSQ
B2 VSSQ
B8 VSSQ
D2 VSSQ
D8 VSSQ
F2 VSSQ
F8 VSSQ
H2 VSSQ
H8 VSSQ
E7 VSSQ
J7 VSSDL

F3 LDM

B3 UDM

E8nLQDS

F7LQDS

A8nUDQS

B7UDQS

J1VDDL

G9VDDQ

G7VDDQ

G3VDDQ

G1VDDQ

E9VDDQ

C9VDDQ

C7VDDQ

C3VDDQ

C1VDDQ

A9VDDQ

R1VDD

M9VDD

J9VDD

E1VDD

A1VDD

K9ODT

J2VREF

G8DQ0

G2DQ1

H7DQ2

H3DQ3

H1DQ4

H9DQ5

F1DQ6

F9DQ7

C8DQ8

C2DQ9

D7DQ10

D3DQ11

D1DQ12

D9DQ13

B1DQ14

B9DQ15

R7 NC(A15)
R3 NC(A14)

E2NC

A2NC

3. DDR2-800

2009.2.16

*Place end of trace near SDRAM balls

*Place end of trace near SDRAM balls

*Place end of trace near SDRAM balls

*Place end of trace near SDRAM balls

Place as close as possible 
in VDDL pin

Place as close as possible 
in VDDL pin

Place as close as possible 
in VDDL pin

Place as close as possible 
in VDDL pin

Place C334,C320,C301 and C313 on each VREF ball as close as possible
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4. NAND, SATA INTERFACE, ETHERNET CIRCUIT DIAGRAM

EBI_DATA[4]

EBI_DATA[1]
EBI_DATA[2]

EBI_DATA[0]

EBI_DATA[6]
EBI_DATA[7]

EBI_DATA[3]

EBI_DATA[5]

TP408

VCC_3V3
TP404

CN401

CA401
22uF/16V

DGND

DGND

VCC_3V3

JIG402

CN406

1 DGND

2 SATA_TXDP1

3 SATA_TXDN1

4 DGND

5 SATA_RXDN1

6 SATA_RXDP1

7 DGND

SATA_TXDN15:F5

SATA_RXDP15:F5

JIG408

SATA_RXDN15:F5

SATA_TXDP15:F5

DGND
JIG403

JIG404

JIG401

JIG405

TP402
TP403

DGND

UART_RX25:F4

UART_TX25:F4;5:H6

DGND

CA404
22uF/16V

L406HB1608_1000

L407HB1608_1000

TP409
TP412

BSC_S_SDA5:C4

BSC_S_SCL5:C4

TP413
TP414

USB1_DN5:F5

USB1_DP5:F5

USB0_PWRON5:F5;5:H6

UART_RX05:F4

UART_TX05:F4;5:H6

DGND

CA407
22uF/16V

EPHY_RDP5:F4

DGND

L405 HB2012_1000

DGND

EPHY_TDN5:F4
EPHY_TDP5:F4

DGND

EPHY_RDN5:F4

VCC_2V5

VCC_12V_LOADER

VCC_5V_LOADER

DGND DGND

DGND DGND

DGND

DGNDVCC_3V3

EBI_nWE02:F3;5:H6

EBI_DATA[0-7]

2:G5

NAND_ALE2:F2;5:H6

EBI_nCS12:F3

VCC_3V3

TP436

NAND_nRE2:F2;5:H6

NAND_CLE2:F2;5:H6

VCC_3V3

VCC_3V3

EBI_nCS02:F3

D
G
N
D

CA410

100uF/6.3V

JIG412
JIG413

JIG414
JIG415
JIG416
JIG417
JIG418

JIG419
JIG420

DGND

JIG421

EBI_NAND_RB2:F3

JIG422

JIG423

JIG426

JIG430

JIG433

JIG431

JIG432

JIG434

TP437

TP438

CA416

100UF/16V

CA417

100UF/16V

INST_OPENI5

USB1_D- I3

USB1_D+ I3

UART_RXD_3 K4

UART_TXD_3 K4

VCC_5V_AV

VCC_12V_AUDIO

MICOM_AUD_MUTEJ4;6:B3

I2S_LRCLK5:C5

I2S_DATA35:C5;5:H6

I2S_CLK5:C5

I2S_DATA15:C5

I2S_DATA25:C5;5:H6

AUD_FS_CLK05:F5;6:B5

I2S_DATA05:C5

DGND

CN403

1 RX

2 TX

3 PROTECT

4 NC

5 5V

6 GND

C429

0.1uF

C430

0.1uF

C409
0.1uF

C432

1uF CN405

1 INST_OPEN

2 12V_LOADER

3 GND

4 GND

5 5V_LOADER

IC402
NAND08GW3B2C(TSOP-48)

1NC
2NC
3NC

4 NC
5 NC
6 NC
7 R/B

8 RE
9 CE
10 NC

11NC

12VCC

13VSS

14 NC
15 NC

16 CLE
17 ALE

18 WE

19 WP

20NC
21NC
22NC
23NC
24NC
25NC
26NC
27NC
28NC

29 I/O0
30 I/O1
31 I/O2
32 I/O3

33NC
34NC
35NC

36VSS

37VCC

38 NC

39NC
40NC

41 I/O4
42 I/O5
43 I/O6
44 I/O7

45NC
46NC
47NC
48NC

R472 0

R473 0

USB0_PWRFLT5:F5

JIG435

JIG436

JIG437

JIG438

JIG439

JIG440

JIG441

JIG442

JIG443

JIG444

JIG445

JIG446

JIG447

TP401

VCC_3V3

C402 10nF

C405 10nF

C419 10nF

C411 10nF

C425

1000pF

C417
0.1uF

C427
0.1uF

C433

0.1uF

R433
1.2k

R436
1.2k

R451 0

R455
4.7k

GPIO_19_UART_PROTECTION5:F3

VCC_3V3

R476
OPEN_47k

R475
47k

DGND

R454
4.7k

USB1_PWRFLT5:F5

USB1_PWRON5:F5

TP443

USB0_DP5:F5

USB0_D- A7
R484 0

USB0_D+ A7

R485 0
USB0_DN5:F5

VCC_3V3

R486
1k

R487
OPEN

R488
10k

VCC_3V3

TP439
TP440

C445

0.1uF

TP441

UART_RX15:F4

R489
4.7k

TP442

UART_TX15:F4;5:H6

VCC_3V3

5V_BSC_M0_SDAG5

5V_BSC_M0_SCLG5

USB0_D-C5

DGND

USB0_D+C5

D402
SRV05-4

1

2

3 4

5

6

VCC_5V_LOADER

JIG454

DGND

VCC_3V3

C
4
4
6

0
.
1
u
F D
G
N
D

DGND

R467 33

R490 0

RESET_AUDIO_CARD/GPIO_12
5:F3

5V_BSC_M0_SCL

C447 0.1uF

5V_BSC_M0_SDA

Q403

2SK3018

3
1 2

R494
2K

R495
2KQ404

2SK3018

3
1 2

R492
10KQ405

2SK3018

3
1 2

C448 0.1uF

RESET_8CHDAC

RESET_8CHDAC
F8

VCC_5V_AV

VCC_3V3

VCC_3V3 VCC_5V_AV

SGPIO00/BSC_M0_SCL5:F4;5:G3

SGPIO01/BSC_M0_SDA5:F3;5:G2

R437
10K

Q406

2SK3018

3
1 2

R439
10KQ401

2SK3018

3
1 2

R438
10K

C408 0.1uF

VCC_3V3

R440
OPEN

UART_TX35:F4

UART_RX35:F4

VCC_5.6V_L

JIG455

VCC_5V_AV

DGND

DGND

DGND

C4500.1uF

C4510.1uF

DGND

DGND

IC403
OPEN_NC7SZ125M5X

1 OE

2 A

3 GND 4Y

5VCC

VCC_5.6V_L

DGND

C452
0.1uF

L408
HB1608_1000

USB1_D-C4

USB1_D+C5

VCC_5V_LOADER

JIG409
P_CON_1V8
7:D3;7:H3

VCC_5V_LOADER

JIG411

VCC_5.6V_L

JIG407

CA415
100UF/16V

FD-

JIG451

JIG406

HDMI_CEC_CON 6:I5

DGND

R498 4.7K

-29VA

INST_OPEN H2

JIG453

DGND

DGND

C449
OPEN(0.1uF)

JIG450

JIG448

VCC_5.6V_L

JIG452

MICOM_AUD_MUTE D7;6:B3

C443
0.1uF

DGND

D400
SRV05-4_OPEN

1

2

3 4

5

6

P_CON_1V2 7:D4

P_CON_3V3_LOADER 7:B3;7:F5

JIG410

FD+

DGND

JIG449
R480
47K

UART_RXD_3H6

UART_TXD_3H6

JK403

1 TD+
2 TD-
3 RD+

4 TCT
5 RCT
6 RD-

7 NC
8 GND

9 NC
10 NC

R497
4.7K

R496

10K

R481

10K

CN404

1 SDA

2 SCL

3 GND

4 FS_CLK_0

5 I2S_SCK

6 I2S_LRCK

7 GND

8 I2S_DATA0

9 I2S_DATA1

10 I2S_DATA2

11 I2S_DATA3

12 AUDIO_MUTE

13 GND

14 12V_AUDIO

15 GND

16 5V_AV

17 RESET_8CHDAC

18 5.3VA

19 IR

20 GND

CN409

1 USB_5V

2 D-

3 D+

4 GND

IR_TXH6

IR_TX5:F4

CN408

1 USB_5V

2 USB_5V

3 -29VA

4 D1

5 nRESET

6 D3

7 D2

8 INST_OPEN

9 PWR_CTRL

10 MICOM_AUD_MUTE

11 HDMI_CEC

12 GND

13 FD+

14 UART_TX3

15 UART_RX3

16 GND

17 FD-

18 5.3VA

19 PWR_CTRL_5.3V

20 GND

21 USB_D-

22 USB_D+

23 GND

24 GND

25 IR

*IMPEDANCE MATCHING IS REQUIRED : 100 OHM (AT EACH DIFFERENTIAL LINE)

LOADER SATA INTERFACE

*TRACE LENGTH MUST BE LESS THAN 100mm

DEBUGGING CONSOLE (UART1)

BBS I/F

SLC NAND : 1GB

USB I/F

4.NAND,SATA
INTERFACE,ETHERNET

2009.2.16

*IMPEDANCE MATCHING IS REQUIRED : 100 OHM (AT EACH DIFFERENTIAL LINE)

3.Trace spacing is same as trace width.

1.USB Data DP/DN must be routed as 100ohm differential pairs.
*USB Design & Layout Guide*

5.Avoid via aspossible as you can.
4.Route differential pairs above gnd plane and gnd plane are not split under differential pairs.

6.Trace spacing between DP/DN and other traces must be more than 5 times of DP/DN trace width.
7.Consider current upto 500mA.

2.Match Trace length of DP/DN

8.Consider abrupt USB power short.

8.Trace Length must be less than 100mm.

*SATA Design & Layout Guide*

3.Trace spacing is same as trace width.

7.SATA Xstal(X102) must be place close to BCM7440.
6.Trace spacing between DP/DN and other traces must be more than 5 times of DP/DN trace width.
5.Avoid via aspossible as you can.
4.Route differential pairs above gnd plane and gnd plane are not split under differential pairs.

1.SATA Data DP/DN must be routed as 100ohm differential pairs.
2.Match Trace length of DP/DN

9.Place ac-coupling capacitor(C405,411,402,419) close to Connector 

2.Match Trace length of DP/DN

6.Trace spacing between DP/DN and other traces must be more than 5 times of DP/DN trace width.

1.Eth Data DP/DN must be routed as 100ohm differential pairs.

3.Trace spacing is same as trace width.

*Ethernet Design & Layout Guide*

5.Avoid via aspossible as you can.
4.Route differential pairs above gnd plane and gnd plane are not split under differential pairs.

2
3

9

TOP VIEW

1 7

10

5
4 6 8

7.1CH AUDIO INTERFACE
ETHERNET

WiFi I/F

RB1-105B82KA

FRONT PANEL I/F
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5. BCM7601-1 CIRCUIT DIAGRAM

CLK27_XTALPC3

DGND

CLK27_XTALNC3

CLK27_XTALPD2
CLK27_XTALND2

C532

22uF

PLL_AVDD12

DGND

VCC_1V2

PLL_AVDD12
DGND

VDAC_CVBS6:D4 R501 562(1%)DGND

VDAC_VDD33

L501

HB2012_1000

VCC_3V3

C529
22uF

VDAC_VDD33

AUD0_SPDIF H6;6:J2

VCC_1V2 USB_VDD12

DGND

L506

HB2012_1000

VCC_3V3

IC502
MCP1319-29

1 RST

2 VSS

3 RST 4MR

5VDD

DGND

DGND

DGND

VCC_3V3

TP517

CA501
22uF/16V

DGND

VCC_3V3

I2S_CLK4:D7
I2S_LRCLK4:D7
I2S_DATA04:D7

I2S_DATA24:D7;H6
I2S_DATA14:D7

I2S_DATA34:D7;H6

SGPIO01/BSC_M0_SDA 4:F5;G2
SGPIO00/BSC_M0_SCL 4:F5;G3

SGPIO00/BSC_M0_SCL4:F5;F4
SGPIO01/BSC_M0_SDA4:F5;F3

VCC_3V3

TP594

EPHY_RDP 4:J6

EPHY_TDP 4:J6
EPHY_TDN 4:J6

TP5A8

CLK33_OUT_PCI_CLK_IN2:F3

VDAC_Y6:F5
VDAC_Pb6:F5

VDAC_Pr6:F5

DGND

X504

27MHz/18pFCL

C520

0.1uF

C523

0.1uF

C510

0.1uF

C515
0.1uF

R591

OPEN

R531

10k

R5D7

OPEN

R509OPEN_1k

C522
OPEN_0.1uF

L512

4.7UH

R534

10k

R539

10k

C504

30pF

C518

30pF

R511
18

R518
18

R
5
A
1

1
.
2
K

R
5
A
0

1
.
2
K

R5C8 33

R533

OPEN

R521

10k

R537

10k

R581

10k

R552

OPEN

R5E0

10k

R589

10k

R592

10k

R522

10k

R535

10k

R5E9

OPEN

R508
OPEN_4.7k

R5D5

10k

GPIO_19_UART_PROTECTION 4:H8

DGND

TP518
TP519
TP520
TP521
TP522

BSC_S_SCL4:F3
BSC_S_SDA4:F3

DGND

VDAC_VDD33 C5330.1uF

C5340.01uF

C5350.1uF

C5360.01uF

HDMI_SCL6:I6
HDMI_SDA6:I6

HDMI_0_N6:I6
HDMI_0_P6:I7

HDMI_1_N6:I7
HDMI_1_P6:I7

HDMI_CLK_N6:I6

HDMI_2_N6:I7
HDMI_2_P6:I7

HDMI_CLK_P6:I6

HDMI_PVDD12

DGND R553 12K(1%)

DGND
R554 27K

HDMI_HTPLG6:I6

AUD_FS_CLK0 4:B7;6:B5

I2S_S_CLK 6:B6

I2S_S_DATA H6;6:B6
I2S_S_LR 6:B6

R555 33
R556 33
R557 33
R558 33
R559 33R560 33

R561 33
R562 33
R563 33
R564 33
R565 33

USB_VDD12
DGND

USB0_PWRON 4:B4;H6
USB0_DN 4:B5

USB0_PWRFLT 4:B4

USB0_DP 4:B5

USB1_DN 4:B4

USB1_PWRFLT 4:B4
USB1_PWRON 4:B4

USB1_DP 4:B5

DGND
SATA_RXDP1 4:I2

SATA_TXDP1 4:I2
SATA_TXDN1 4:I2

SATA_RXDN1 4:I2

DGND
SATA_PLLVDD12

C538

0.1uF

SATA_PLLVDD12

L513

HB2012_1000
C537
22uF

VCC_1V2

DGND

DGND
R5671.24K(1%)

DGND

EPHY_VDD12

STANDBY_BTN/SGPIO_02 F3;G3
nRESET 4:J5;E7

UART_RX0 4:H7
UART_TX0 4:H7;H6
UART_RX1 4:G8
UART_TX1 4:G8;H6
UART_RX2 4:I8
UART_TX2 4:I8;H6
UART_RX3 4:F6
UART_TX3 4:F6

STANDBY/GPIO_07 G3

PSU_ON/GPIO_13 7:B5

STANDBY_BTN/SGPIO_02 F4;G3
EJECT_BTN/SGPIO_03 G3

nSELF_RST/GPIO_14 E7

R
5
6
9

1
0
K

EJECT_BTN/SGPIO_03F3
STANDBY_BTN/SGPIO_02F3;F4

nRESET4:J5;F4

TP523
R570OPEN

nSELF_RST/GPIO_14F3

R571

OPEN

EBI_ADDR[24]2:G3
EBI_nRW2:F3

EBI_nWE12:F3

EBI_nWE02:F3;4:B2

PCI_nGNT02:F3

NAND_nRE2:F2;4:B2
NAND_CLE2:F2;4:B2

EBI_ADDR[25]2:G3

NAND_ALE2:F2;4:B2

USB0_PWRON4:B4;F5

I2S_DATA24:D7;C5
I2S_DATA34:D7;C5

I2S_S_DATAF5;6:B6

AUD0_SPDIFF5;6:J2

UART_TX14:G8;F4
UART_TX24:I8;F4

UART_TX04:H7;F4

R572

10k

R573

OPEN

R574

10k

R575

OPEN

R576

OPEN

R577

OPEN

R578

10k

R587

OPEN

R582

10k

R583

OPEN

R584

10k

R585

OPEN

R586

OPEN

C539100pF

C540

0.1uF

L514

HB2012_1000

DGND

VCC_1V2 EPHY_VDD12

C541
OPEN_22uF

R588 0

VCC_1V2

L515

HB2012_1000C543

0.1uF

DGND

C544
OPEN_22uF

HDMI_PVDD12

TP5B0
TP5A9

TP5B3
STANDBY/GPIO_07F3

EPHY_RDN 4:J7

DGND

RESET_AUDIO_CARD/GPIO_12 4:E8

R
5
F
0

7
5
(
1
%
)

R
5
F
1

7
5
(
1
%
)

R
5
F
2

7
5
(
1
%
)

R
5
F
3

7
5
(
1
%
)

DGND

R5F41k

AUD_MUTE/GPIO_06 6:B5

TP5B1

IC201
BCM7601  BGA  507Pin (21 x 21) Broadcom

B13 CLK27_XTALN
C13 CLK27_XTALP
E13 ALT27_XTALN
E12 ALT27_XTALP
H19 ALT_XTAL_SEL
G13 PLL_AVDD12
F13 PLL_AVSS
G15 CLK33_OUT
D13 PLL_TESTOUT
D16 BYP_SYS800_PLL
A14 BYP_CPU_CLK
C15 BYP_216_CLK
C16 BYP_SYS9_CLK
E15 BYP_AVD_CLK
B14 BYP_DSP_CLK
E16 TEST_MODE0
F16 TEST_MODE1
B16 TEST_MODE2
A16 TEST_MODE3
G14 EJTAG_nTRST
A13 EJTAG_TMS
D14 EJTAG_TCK
E14 EJTAG_TDI
F15 EJTAG_TDO
C14 EJTAG_CE
D22 BSC_S_SCL
C22 BSC_S_SDA
F10 VDAC0_REG
E10 VDAC1_REG

G10 VDAC_AVSS
A12 VDAC_AVSS
G11 VDAC_AVDD33
E7 HDMI_SCL
F7 HDMI_SDA
A9 HDMI_0_P
B9 HDMI_0_N
D8 HDMI_1_P
D9 HDMI_1_N
A8 HDMI_2_P
B8 HDMI_2_N
C9 HDMI_CLK_P
C10 HDMI_CLK_N
G9 HDMI_PDVDD12
F8 HDMI_PLLCAP
D7 HDMI_EXT12K
A10 HDMI_GND
E8 HDMI_CEC_RES
C8 HDMI_CEC
C7 HDMI_HTPLG
Y21 I2S_CLOCK
U23 I2S_LR
U21 I2S_DATA0
U20 I2S_DATA1
U22 I2S_DATA2
AA25 I2S_DATA3

V20
AUD_FS_CLK0

U25
AUD0_SPDIF

Y22
I2S_S_CLK

V25
I2S_S_LR

AC22
I2S_S_DATA

F5
USB_PLLVDD12

D1
USB_AVSS

B4
USB_MONPLL

C2
USB_MONCDR

E4
USB0_DP

E3
USB0_DN

B2
USB0_PWRON

C4
USB0_PWRFLT

D3
USB1_DP

D2
USB1_DN

D4
USB1_PWRON

B3
USB1_PWRFLT

C3
USB_RREF

B5
SATA_RXDP

A5
SATA_RXDN

B6
SATA_TXDP

A6
SATA_TXDN

C5
SATA_PLLTESTP

C6
SATA_PLLTESTN

H7
SATA_PLLVDD12

A4
SATA_AVSS

J7
EPHY_AVDD12

F1
EPHY_AGND

K7
EPHY_ATEST

F3
EPHY_RDAC

G5
EPHY_RDN

G6
EPHY_RDP

F4
EPHY_TDN

G4
EPHY_TDP

B23
IR_IN0

A20
IR_OUT

B22
nRESET

G20
nFP_4SEC_RESET

G19
nRESET_OUT

V23
UART_RX0

W22
UART_TX0

V21
UART_RX1

AA22
UART_TX1

AA23
UART_RX2_GPIO_04

AB21
UART_TX2_GPIO_05

V22
UART_RX2_GPIO_16

U19
UART_TX2_GPIO_15

T19
BSC_M_SCL0

T22
BSC_M_SDA0

AB25
GPIO_06

W23
GPIO_07

Y23
GPIO_09

AB24
GPIO_10

AA21
GPIO_11

V19
GPIO_12

AB23
GPIO_13

AA24
GPIO_14

Y25
GPIO_19

V24
SGPIO_02

T20
SGPIO_03

E11 VDAC1_0

C12 VDAC0_0

F11 VDAC1_1

B12 VDAC0_1

D11 VDAC1_2

D12 VDAC0_2

D10 VDAC_RBIAS

R5663.9K(1%)

R
5
6
8

1
0
K

BCM7601 STRAP OPTIONS

noitpircseDemaN dleiF Signal

Strap_use_defaults
0:All straps must be set on board
1:Only non-default values need be setEBI_nRW

Value

1

strap_reset_outb_def_value internal(Hard coded) Default value of the nRESET_OUT pin after hardware reset
After hardware reset, the nRESET_OUT will change to 1(deasserted)

EBI_addr24
EBI_addr25

strap_test_debug_en_10

eulav nwonknu na snruter daer A .0 htiw nettirw eb tsum tib devreseRA/NdevreseR0
0 33MHz clock is used

strap_xtal_sel

strap_xtal_adj_3
strap_xtal_adj_2
strap_xtal_adj_1
strap_xtal_adj_0

strap_ebi_rom_size_1
strap_ebi_rom_size_0

NAND_nRE
NAND_CLE

sserdda IBE trevni ton oD=0rdda_trevni_ibe_parts0
1=invert upper bits of EBI address(not used by NAND flash)

USB0_PWRON

0
0

Test debug mode select
Security related(2 bits)? default=0

0 strap_pci_ext_arb

I2S_S_DATA

strap_ebi_cs_swap

PCI_nGNT00

strap_pci_memwin_size_1
strap_pci_memwin_size_0

0

0=Chip is a PCI master device
1=Chip operates as a PCI slave device

strap_pci_memwin2_en
strap_pci_memwin1_en

strap_pci_client

0:system is LITTLE endian
1:system is BIG endian

1

0

0

5. BCM7601-1

These configuration resistors do not need to be close to the BCM7601.
So place them at the destination of the trace. 2009.2.16

Close to 7601 and avoid heat sink

Must be placed near BCM7601

Place under the 
BCM7601 near ball

strap_test_debug_en_0

strap_33_27_mhz_clock
Reserved

Reserved
Reserved

strap_flash_width

strap_system_big_endian

strap_spi_slave_enable

Reserved
Reserved
Reserved

bit

internal(Hard coded)
N/A
Refer to 
pin ALT_XTAL_SEL

I2S_DATA2
I2S_DATA3

N/A
N/A
internal(Hard coded)
EBI_nWE0

internal(Hard coded)

internal(Hard coded)
internal(Hard coded)

internal(Hard coded)
internal(Hard coded)

NAND_ALE

N/A
N/A
N/A

strap_reset_ext_mode AUD0_SPDIF

31

30

29
28
27
26
25
24

23
22
21
20

19
18

17

16
15
14
13

12

11

9

8
7

6
5

4

3
2
1
0

Reserved bit must be written with 0. A read returns an unknown value
XTAL select

XTAL adjustment

NOR ROM(always 64MB window):  NAND ROM:
0=NOR flash                   0=disable ECC
1=OneNAND flash               1=1 bit ECC
2=reserved                    2=4 bit ECC
3=reserved                    3=8 bit ECC

Reserved bit must be written with 0. A read returns an unknown value

internal Arb.(default)
NOR ROM:          NAND ROM:
0=8bit            0=allow writes to block 0
1=16bit           1=ignor write commands to block 0(disallow writes)

0=no swap
1=swap cs_0 and cs_1

0=The slave serial port(SSP) uses BSC protocol
1=The SSP uses SPI protocol
1024MB

PCI memory window 2 is disabled
PCI memory window 1 is enabled

Reserved bit must be written with 0. A read returns an unknown value

0=nRESET_OUT is not extended
1=nRESET_OUT is extended 200ms

0

0
0

0
0
0
0

1
0

0

1
0
0

0

0
0
0
1

RON morf tooB=001hsalf_dnan_parts
1=Boot from NAND

EBI_nWE11

Close to 7601
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6. A/V OUTPUT CIRCUIT DIAGRAM

7V7V

12V

12V

7V

7V

12V

12V

7V7V

12V

12V

7V7V

12V

12V

A-
B+

+

-

CVBS
F4

HDMI_2_P5:C5

HDMI_0_P5:C5

COMP_Pr
I5

TP611

HDMI_1_N5:C5

DGND

DGND

COMP_Y
I5

VCC_5V_AV

HDMI_1_P5:C5

HDMI_2_N5:C5

TP619

HDMI_SCL5:C5

HDMI_HTPLG5:C5

TP622

DGND

VCC_5V_AV

AUDIO_FRONTR
I1

AUDIO_FRONTL
I2

DGND

HDMI_SDA5:C5

AUD0_SPDIF

5:F5;5:H6

HDMI_0_N5:C5

VCC_5V_AV

HDMI_CLK_N5:C5

COMP_Pb
I5

HDMI_CLK_P5:C5

VCC_12V_AUDIO
VCC_12V_AMP

DGND

DGND

VCC_5V_AUDIO

I2S_S_DATA5:F5;5:H6
I2S_S_CLK5:F5
I2S_S_LR5:F5

AOUT_R F1
AOUT_L F3

R672

4.3K(5%)

R675

4.3K(5%)

TP628

DGND

AOUT_LC6

L618

10uH_2012

TP629

R636

33K(1%)

R639

33K(1%)

TP630

AUDIO_MUTEC3

DGND

AOUT_RC6

L619

10uH_2012

TP631

DGND

TP632

DGND

TP633

AUDIO_FRONTR J4

AUDIO_MUTE_DAC B3

AUD_FS_CLK04:B7;5:F5

D604
PG712FBS23

DGND

DGND DGNDDGND

JK602

1

2

3

4

5

6

7

8

9

IC607

PCM1781

FMT1

DEMP02

DEMP13

MUTE4

SCK5

DATA6

BCK7

LRCK8

TEST 9

NC10

VCC11

AGND12

VCOM13

VO_R14

VO_L15

ZEROA16

DGND

VCC_12V_AMP

DGND

CA614

100UF/16V

CA624

100UF/16V

IC609
IP4776CZ38

26
NC

1
VCC(5.3V)

11
TMDS_GND

35
NC

3
GND

8
TMDS_GND

6
NC

34
TMDS_GND

27
TMDS_D0-

33
TMDS_D2-

7
TMDS_D1+

5
TMDS_GND

30
TMDS_D1-

9
NC

28
TMDS_GND

10
TMDS_D0+

29
NC

4
TMDS_D2+

31
TMDS_GND

36
GND

2
VCC(3.3V)

32
NC

12
NC

25
TMDS_GND

13
TMDS_CLK+

14
TMDS_GND

23
CEC_OUT

24
TMDS_CLK-

15
NC

22

DDC_CLK_OUT

16
CEC_IN

21

DDC_DAT_OUT

17
DDC_CLK_IN

18
DDC_DAT_IN

19
HOT_PLUG_DET_IN

20

HOT_PLUG_DET_OUT

37
TMDS_BIAS

38
NC

TP635
TP636
TP637
TP638

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

VCC_3.3V_L

DGND

VCC_5.6V_L

VCC_3.3V_L

HDMI_CEC_CON4:K4

CA630

100UF/16V

CA631

100UF/16V

DGND

VCC_5V_AUDIO VCC_5V_AV DGND

R6D3

10K(1%)

R6D4

20K(1%)
DGND

CA634

22uF/16V

DGND

R6D5

10K(1%)

R6D6

20K(1%)
DGND

CA635

22uF/16V

DGND

VCC_5.6V_L

VCC_3.3V_L

IC708
XC6221B332NR_open

1 CE

2 VSS 3VOUT

4VIN

DGND DGND
DGND

JK601

123

AB

TP641

C675

0.1uF

C627

0.1uF

C671

0.1uF

C621

0.1uF

C676

0.1uF

C683

0.1uF

C634

0.1uF

C639
0.1uF

R6D2
27k

R6C9
15k

AUDIO_FRONTL J4 D
G
N
D

D605
PG712FBS23

JK603

1 TX2+

2 TX2_SHD

3 TX2

4 TX1+

5 TX1_SHD

6 TX1

7 TX0+

8 TX0_SHD

9 TX0

10 TX_CLK+

11 TXC_SHD

12 TX_CLK

13 CEC

14 NC

15 SCL

16 SDA

17 GND

18 VCC +5V

19 HPD

L616

4.7UH

L621

4.7UH

R663

120

R642

120

C651
470pF

C612
470pF

R6F1
130

R6E9
120 C690

0.47uF

C689

0.47uF

C687
100pF

C688
100pF

C
6
7
2

0
.
1
u
F

C684

OPEN

C674
1uF_open

C673
1uF_open

R648
1.5k

R641
1.5k

R6D0

4.7k_open

R6F0

56

R6D7

100

R676
open

R635
OPEN

C685

open

C686

open

R673
open

R6D8 0

R6D9 0

D611
OPEN

D610
OPEN

C677
150pF

C678
150pF

VCC_3V3

R677
OPEN

AUD_MUTE/GPIO_065:F3

R681
OPEN

R682
0

DGND

R687

0

R688

0

Q614

KRC281S

E

C

B

Q615
KRC281S

E

C

B

DGND

AUDIO_MUTE_DACC6

MICOM_AUD_MUTE4:D7;4:J4

AUDIO_MUTE H3

C696
OPEN

DGND

DGND

C697
OPEN

D612

KDS121

C699
1uF

VCC_3.3V_LVCC_5.6V_L

D613
BZX84-C3V6

C6A0
1uF

R6F7

110

C698
1uF

R6F9

0

R6F8

0_open

DGND

DGND

Q617
2SA1037K

B

E C

R689
1k

R690
10k

DGND

VCC_5.6V_L

Q616
KTC3265Y

B

EC

Q618
KRA103S-T1

E C

B

DGND

IC603

NJM13404AV

1234
5 6 7 8

DGND

C668
OPEN

DGND

IC606
THS7314

IN_CH11

IN_CH22

IN_CH33

VS+4 GND 5
OUT_CH3 6
OUT_CH2 7
OUT_CH1 8

DGND

VDAC_Pr5:B4

C681
OPEN

R6B2
OPEN

IC610
THS7316

11 IN_CH1
22 IN_CH2
33 IN_CH3
44 VS+ 55GND

66OUT_CH3

77OUT_CH2

88OUT_CH1

VDAC_CVBS5:B4

DGND DGND

R637
75(1%)

R606
75(1%)

DGND

R6B4
OPEN

R650 75

VCC_3V3_VIDEO

VDAC_Pb5:B4
R6B1
OPEN

C680
OPEN

C616

0.1uF

DGND

VDAC_Y5:B4

R621
75(1%)

R651 75

VCC_3V3

C695

22uF

C667

0.1uF

CA628

470uF/6V

C679
OPEN

DGND

CVBS
J4

DGND

DGND

COMP_Pr J4
COMP_Pb J4

R632 75

COMP_Y J3

VCC_3V3_VIDEO

C609

0.1uF

DGND

VCC_3V3_VIDEO

R652 75

R6B3
OPEN

R640
75(1%)

L614

4.7UH

DGND

R691 0

R692 0
R693 0
R694 0

D614

KDS121

AUD_MUTE/GPIO_065:F3 R6F6

0

OPTICAL/COAXIAL OUT

COMPONENT,CVBS ,2CH AUDIO

PG712FBS23

HDMI

1

At each differential pair 
trace impedance must be 
100 ohm.

2

3

2009.2.16

6. A/V Output

4.Route differential pairs above gnd plane and gnd plane are not split under differential pairs.

2.Match Trace length of differential pairs.

7.Trace Length must be less than 100mm.

3.Trace spacing is same as trace width within pair signals.

6.Trace spacing between DP/DN and other traces must be more than 5 times of DP/DN trace width.
5.Avoid via aspossible as you can.

1.HDMI differential pair signals must be routed as 100ohm differential pairs.
*HDMI Design & Layout Guide*

*Audio & Video Signal Layout Guide*
1.Component & CVBS signal traces must be routed using signal to signal spacing is more than 0.25mm.

C671 and CA627 must be placed near by PCM1781

Place IC609(ESD protection IC) 
as close as possible to 
HDMI connector. 

Place R641,R648,C685 and C686 on the top of PCB
Maximum capacitance of DDC line is 50pF, 
be short and remove GND plane around DDC
Maximum CEC line leakage current in off (unpowered) state : 1.8uA

2.2K

2.2K

22K

22K

1

KRC281S(SOT23)

C

B 2

3

E

Termination Resistor are placed close to Video Filter
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7. POWER SUPPLY CIRCUIT DIAGRAM

DGND

DGND

DGND

DGND

VCC_1V8
DGND

DGND

R716
24K(1%)

DGND

R720

30K(1%)

DGND

VCC_5.6V_L

DGND

DGND

VCC_5V_AVDGND

DGND

VCC_5.6V_L

DGND

DGND

DGND

DGND

DGND

R705
80.6k(1%)

CA702
22uF/16V

VCC_5.6V_L

DGND R708

42.2k(1%)

DGND

P_CON_1V8
4:K4;H3

VCC_1V2 P_CON_1V8
4:K4;D3

P_CON_3V3_LOADER
4:K4;B3

DGND

VCC_5V_LOADER

DGND

VCC_12V_LOADER

VCC_5.6V_L

DGND

IC702 KIA78R05F

1
D
C
 
I
N
P
U
T

2
O
N
/
O
F
F
 
C
O
N
T
R
O
L

3
D
C
 
O
U
T
P
U
T

4
N
C

5
G
N
D

IC704
SC4521SETRT

1
BST

2
IN

3
SW

4
GND

5EN

6FB

7COMP

8SS

D701

SMAB34

D703
1SS355

CA714

220UF/16V

DGND

IC706
MP2380DN

1
SW

2
BST

3
VCC

4
GND

5 FB

6 PG

7 EN/SYNC

8 IN DGND

D702

RB081L-20(25V/5A)

L719

5.6uH/3A

VCC_3V3

VCC_12V_AUDIO

DGND

CA720

100UF/16V

CA723

220UF/16V

CA725

100uF/6.3V

CA726
100UF/16V

CA727

100UF/16V

FD-

FD+

P_CON_3V3_LOADER
4:K4;F5

DGND DGND DGND

CN701

13.3V

23.3V

3GND

412V_AUDIO

512V_LOADER

6GND

75V_LOADER

8P_CON

9GND

10GND

115.3VA

125.3VA

13GND

14-29VA

15FD-

16FD+

C704

0.1uF

C725
0.1uF

C
7
0
7

0
.
1
u
F

C716
0.1uF

C
7
2
4

0
.
1
u
F

C
7
1
3

0
.
1
u
F

C
7
6
6

0
.
1
u
F

C757

0.1uF

C
7
0
6

0
.
1
u
F

C
7
1
0

0
.
1
u
F

C
7
1
4

0
.
1
u
F

C
7
2
0

0
.
1
u
F

C
7
6
8

0
.
1
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F

C
7
0
1

0
.
1
u
F

C
7
2
8

0
.
1
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C
7
0
8

0
.
1
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F

C
7
1
8

0
.
1
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F

C703

0.1uF

C
7
3
9

0
.
1
u
F

C712

0.1uF

C
7
6
7

0
.
1
u
F

C711

0.1uF

-29VA

C
7
0
9

1
u
F

C702
1uF

C
7
1
7

1
u
F

C
7
3
3

1
u
F

C
7
6
9

1
u
F

C
7
1
5

1
u
F

C736
220nF

C764

100pF

R710

47

R709
OPEN

C762
330pF

C777

22uF

C778

22uF

C779

22uF

C780

22uF

C781

22uF

C782

22uF

L722

4.7UH

C738
0.1uF

R704
100K

R719
100K

C783

1000pF

C
7
7
4

0
.
1
u
F

C
7
7
5

0
.
1
u
F

C
7
7
6

0
.
1
u
F

C735 15nF

R724

4.7k

P_CON_1V2
4:K5

PSU_ON/GPIO_135:F3

CA718

220UF/16V

CA710

220UF/16V

CA705

220UF/16V

CA709

220UF/16V

CA708

220UF/16V

CA704

220UF/16V

VCC_3V3

R729
4.7k

R725

0

R726

OPEN

L721

SFCB1047-5R6

7.POWER Supply

  [5.6VA TO 1.8V]
7601& DDR2 1.8V max 2A

2009.2.16

  [5.6VA TO 5V]
AUDIO/VIDEO POWER (max 1A@5V)

  [5.6VA TO 1.2V]
BCM7601 (max 3.3A@1.2V)

*Must be placed Inductor L721
*Must be placed same plane as L721

*Must be placed same plane as L719
*Must be placed Inductor L719

 



8. ANALOG AUDIO 7.1CH. CIRCUIT DIAGRAM
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9. FRONT TIMER CIRCUIT DIAGRAM
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10. USB, GPIO, STRAP CIRCUIT DIAGRAM

USB_N
USB_P

VDD3_3VDD3_3

VDD1_2A

VDD1_2A

VDD3_3

VDD2_5

Vin5V

VDD5

VDD1_2A

ext     PU

VRXA1_1
VRXA0_1

Status

ext     PD
ext     PU

ext     PU

ext     PU

VTXA0_1

VRXA0_0

Netname

PA_cntrl_2G_1

ext     PU

Pin name

mimophy_pa_cntrl_2g_1

xlna_cntl_2g_pu0

USB Interface/GPIOs/strap

mimophy_core1_ant1_swctrl_2

mimophy_ext_lna_2g_pu_0

mimophy_core0_ant1_swctrl_1

mimophy_core1_ant1_swctrl_1
mimophy_core1_ant2_swctrl_1

1
2

C82
1uF
C82
1uF

B19 pci_ad31
A19 pci_ad30

B18 pci_ad29
A17 pci_ad28
A18 pci_ad27
B16 pci_ad26
B17 pci_ad25

B15 pci_ad24
A15 pci_ad23
D12 pci_ad22
B14 pci_ad21
D11 pci_ad20

A14 pci_ad19
A13 pci_ad18
B13 pci_ad17
A11 pci_ad16
D8 pci_ad15

A7 pci_ad14
D7 pci_ad13
B7 pci_ad12
A6 pci_ad11
B6 pci_ad10

A5 pci_ad9
B5 pci_ad8
B4 pci_ad7
D6 pci_ad6
A3 pci_ad5

D5 pci_ad4
B2 pci_ad3
A2 pci_ad2
A1 pci_ad1
D4 pci_ad0

J19sprom_dout
K19sprom_din

H19sprom_cs
J18sprom_clk

E16cstschg

A9pci_trdy_l
B11pci_stop_l
B9pci_serr_l
D15pci_rst_l
C18pci_req_l

E4pci_pme_l
A8pci_perr_l
D10pci_par
A10pci_irdy_l
D16pci_int_l

D13pci_idsel
D14pci_gnt_l
A12pci_frame_l
D9pci_devsel_l
B10pci_clkrun_l

C19pci_clk
A16pci_cbe_l_3
B12pci_cbe_l_2
B8pci_cbe_l_1
A4pci_cbe_l_0

U1G
BCM4323

U1G
BCM4323

1
2

C90
0.1uF
C90
0.1uF

1
2

C68

0.1uF

C68

0.1uF

1
2

L3
100MHZ
CRITICAL

L3
100MHZ
CRITICAL

1
2

C3
22uF
C3
22uF

V17 gpaio_a

R4 tssiin_1
R16 tssiin_0

W2 test_outqn_1
W1 test_outqp_1

V2 test_outin_1
V1 test_outip_1

U2 test_inqn_1
U1 test_inqp_1

T2 test_inin_1
T1 test_inip_1

L10vsspll

R8vdd_lna_1_1p2
R13vdd_lna_0_1p2
R7vdd_logen_1p2

R12vdd_logen_1p2
R6vdd_afe_1p2_1
R11vdd_afe_1p2_0
N9vddpll
W18vdd_iso_1p2

U1B
BCM4323

U1B
BCM4323

1
2

C93
0.1uF
C93
0.1uF

VCC1

D-2

D+3

GND4

J1

HEADER 3

J1

HEADER 3

1
2

R21
4.02K
R21
4.02K

C1 attn_ind
B3 attn_bttn
C2 pwr_ind

B1 vmain_prsnt

G6 agnd
J8 dgndpll

F2 vdd12pll
G7 avdd12
F6 avdd25
F4 avdd33

F1rref
D2dm

D1dp

E1monpll
E2moncdr

U1C
BCM4323

U1C
BCM4323

1
2

C89
0.1uF
C89
0.1uF

1
2

C65

0.1uF

C65

0.1uF

1
2

C4
100pF
C4
100pF

1 2
L4

100MHZ
CRITICAL

L4

100MHZ
CRITICAL

1
2

C79
0.1uF
C79
0.1uF

K6 test_se
L16 lv_testmode

H2 ext_por_l

G2 extif_flash_cs_l
G4 extif_addr_21
G1 sflash_q

H6 sflash_c

K16 uart_tx
J16 uart_rx

J2 tck
H1 tms
J6 tdo
J4 tdi
H4 jtag_trst_l

L14rf_disable_l
H14gpio15

H16gpio14
H18gpio13
G19gpio12
G18gpio11
F19gpio10

G16gpio9
F18gpio8
F16gpio7
E19gpio6
E18gpio5

D19gpio4
G14gpio3
G13gpio2
D18gpio1
F14gpio0

U1A
BCM4323

U1A
BCM4323

1
2

C80
0.1uF
C80
0.1uF

1
2

C81
0.1uF
C81
0.1uF
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11. POWER AND CONTROL CIRCUIT DIAGRAM

RXG_0

RXG_1

TXG_0

TXG_1

VDD1_2A

VDD2_5

VDD3_3

VDD_CP_1P2

VDD_RF_LDO

VDD_VCO_1P2
VDD_XTAL_1P2

VRXA1_1

VTXA0_0

VTXA1_1

XTAL_IN

XTAL_IN

XTAL_OUT

XTAL_OUT

XLNA_CNTL_2G_PU0
VTXA0_1
VRXA0_1

PA_CNTRL_2G_1
VD

D
_X

TA
L_

1P
2

VD
D

_V
C

O
_1

P2

VDD_RF_LDO

VD
D

_C
P_

1P
2

VRXA0_0

RXG_0

RXG_1

TXG_0

TXG_1

VRXA0_0

VRXA1_1

VTXA0_0

VTXA1_1

VDD3_3

VDD1_2A VDD3_3

VDD1_2A

VDD1_2A

VDD2_5

VDD3_3

VDD_RF_LDO

VDD3_3

VDD3_3

VDD1_2A

VDD5

VDD5

VDD1_2

VDD3_3

VDD3_3

VDD3_3 VDD3_3
VDD_RF_LDO

VDD1_2A

VDD3_3

3V3

3V3

VDD3_3

POWER AND Control

Wednesday, November 05, 2008

POWER AND Control

Wednesday, November 05, 2008

POWER AND Control

Wednesday, November 05, 2008

5
5

5
5

5

5

5

5

1
2

C14
1uF
C14
1uF

1
2

C54
0.1uF
C54
0.1uF

1
2

R28
10
R28
10

1
2

C5
0.1uF
C5
0.1uF

1
2

C136
22pF
C136
22pF

1 2
R40

221

R40

221

1 2
R22

200K

R22

200K

1

2

3

4

Y1

20.0MHZ 7PPM

CRITICAL

Y1

20.0MHZ 7PPM

CRITICAL

U4 vdd_pa_a_1_3p3

U5 vdd_pa_g_1_3p3
U6 vdd_pga_1_3p3

U10 vdd_pa_a_0_3p3

U11 vdd_pa_g_0_3p3

U12 vdd_pga_0_3p3

R9 vdd_txmix_1_1p2
R5 vdd_if_1_1p2

R14 vdd_txmix_0_1p2

R10 vdd_if_0_1p2

V19 vdd_cp_1p2
U19 vdd_xtal_1p2

W19 vdd_vco_1p2

U18 cal_res_ref

W9rgnd

W6rgnd

W3rgnd
W17rgnd
W16rgnd
W15rgnd

W12rgnd

V8rgnd
V7rgnd
V5rgnd
V4rgnd

V16rgnd

V14rgnd
V13rgnd
V11rgnd
V10rgnd

U8rgnd

U15rgnd
U14rgnd

U1D
BCM4323

U1D
BCM4323

1
2

C7
4.7uF
C7
4.7uF

1
2

C6

4.7uF

C6

4.7uF

12
R17

59K

R17

59K
1

2

C69
33pF
C69
33pF

1
2

C20
1000pF
C20
1000pF

1
2

R26
49.9
R26
49.9

T18 xtal_buf_out
R19 xtal_out
T19 xtal_in

L1 mimophy_core1_ant2_swctrl2
M2 mimophy_core1_ant2_swctrl1
L2 mimophy_core1_ant1_swctrl2
K1 mimophy_core1_ant1_swctrl1

L18 mimophy_core0_ant2_swctrl2

L19 mimophy_core0_ant2_swctrl1
M18 mimophy_core0_ant1_swctrl2
M19 mimophy_core0_ant1_swctrl1

N2 mimophy_core1_sharedant_ctrl

P18 mimophy_core0_sharedant_ctrl

U3 env_det_a_1
U7 env_det_g_1
U9 env_det_a_0

U13 env_det_g_0

P19 o_vdd1p3_rf
R18 i_vdd3p3_rfl

N4mimophy_ext_lna_5g_pu_1
M4mimophy_ext_lna_5g_gain_1

L4mimophy_ext_lna_2g_pu_1

K4mimophy_ext_lna_2g_gain_1
M16mimophy_ext_lna_5g_pu_0
N16mimophy_ext_lna_5g_gain_0
R15mimophy_ext_lna_2g_pu_0

P16mimophy_ext_lna_2g_gain_0

K2mimophy_pa_cntrl_5g_1
J1mimophy_pa_cntrl_2g_1
N18mimophy_pa_cntrl_5g_0

K18mimophy_pa_cntrl_2g_0

W4pa_p_a_1
W5pa_p_g_1

W7lna_p_a_1

W8lna_p_g_1

W10pa_p_a_0
W11pa_p_g_0

W13lna_p_a_0
W14lna_p_g_0

U1E
BCM4323

U1E
BCM4323

1 2
R32

14.7K

R32

14.7K

1
2

C123

1000pF

C123

1000pF

1
2

C44
1uF
C44
1uF

1 2
L1

100MHZ
CRITICAL

L1

100MHZ
CRITICAL

L12 vss
L11 vss
K9 vss

K13 vss

K12 vss
K11 vss
K10 vss

J9 vss

J12 vss

J11 vss
J10 vss
H9 vss

H11 vss

H10 vss

G11 vddio
G8 vddbus

G10 vddbus

F9 vddbus
F8 vddbus

F11 vddbus
F10 vddbus

K8 vddio
K7 vddio

K14 vddio
J7 vddio

J14 vddio

J13 vddio
H8 vddio

H13 vddio
H12 vddio

G9 vddio

F7 otp_vdd
M1 i_vdd3p3_ldo

P4avss1_ldo
U16rgnd
N7vss

N12vss

N11vss
N10vss
M9vss
M7vss

M12vss

M11vss
M10vss
L9vss
L13vss

N19o_vref_ldo
N1o_vdd2p5_par
L6o_vddp5_usb

R2o_vdd2p5_pard
R1o_vdd2p5_parc
P1o_vdd2p5_parb
P2o_vdd2p5_para
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N6vdd
N14vdd
N13vdd
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M13vdd
L8vdd
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12. RF ANTENNA CIRCUIT DIAGRAM
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CIRCUIT VOLTAGE CHART
1. MAIN BOARD ICs (VOLT)

PIN IC402 IC609 IC603 IC610 IC606 IC702 IC704 IC706

STOP PLAY STOP PLAY STOP PLAY STOP PLAY STOP PLAY STOP PLAY STOP PLAY STOP PLAY

1 0.00 0.00 5.30 5.30 3.60 3.60 0.00 0.00 0.00 0.00 5.30 5.30 6.78 6.78 1.27 1.27

2 0.00 0.00 3.30 3.30 2.40 2.40 0.00 0.00 0.00 0.00 5.20 5.20 5.30 5.30 5.90 5.90

3 0.00 0.00 0.00 0.00 2.40 2.40 0.00 0.00 0.00 0.00 5.00 5.00 1.86 1.86 5.00 5.00

4 3.30 3.30 3.00 3.00 0.00 0.00 3.30 3.30 3.30 3.30 0.00 0.00 0.00 0.00 0.00 0.00

5 3.30 3.30 0.00 0.00 2.40 2.40 0.00 0.00 0.00 0.00 0.00 0.00 5.30 5.30 0.78 0.78

6 3.30 3.30 3.00 3.00 2.40 2.40 1.00 1.00 0.00 0.00 0.80 0.80 0.00 0.00

7 3.30 3.30 3.00 3.00 3.60 3.60 1.00 1.00 0.00 0.00 1.30 1.30 5.25 5.25

8 3.30 3.30 0.00 0.00 12.00 12.00 1.30 1.30 1.20 1.20 1.70 1.70 5.30 5.30

9 3.30 3.30 3.00 3.00

10 3.30 3.30 3.00 3.00

11 0.00 0.00 0.00 0.00

12 3.30 3.30 3.00 3.00

13 0.00 0.00 3.00 3.00

14 0.00 0.00 0.00 0.00

15 0.00 0.00 3.00 3.00

16 3.30 3.30 5.00 5.00

17 3.30 3.30 0.00 0.00

18 3.30 3.30 0.00 0.00

19 3.30 3.30 3.23 3.23

20 0.00 0.00 3.13 3.13

21 0.00 0.00 0.00 0.00

22 0.00 0.00 0.00 0.00

23 0.00 0.00 0.00 0.00

24 0.00 0.00 3.00 3.00

25 0.00 0.00 0.00 0.00

26 0.00 0.00 3.00 3.00

27 0.00 0.00 3.00 3.00

28 0.00 0.00 0.00 0.00

29 3.30 3.30 3.00 3.00

30 3.30 3.30 3.00 3.00

31 3.30 3.30 0.00 0.00

32 3.30 3.30 3.00 3.00

33 0.00 0.00 3.00 3.00

34 0.00 0.00 0.00 0.00

35 0.00 0.00 3.00 3.00

36 0.00 0.00 0.00 0.00

37 3.30 3.30 4.70 4.70

38 0.00 0.00 0.00 0.00

39 0.00 0.00

40 0.00 0.00

41 3.30 3.30

42 3.30 3.30

43 3.30 3.30

44 3.30 3.30

45 0.00 0.00

46 0.00 0.00

47 0.00 0.00

48 0.00 0.00

NO LOC SPEC PLAYBACK

(+) (-)

1 CA401 22uF/16V 3.29 0.00

2 CA404 22uF/16V 5.09 0.00

3 CA407 22uF/16V 2.54 0.00

4 CA702 22uF/16V 5.29 0.00

5 CA2E1 47uF/16V 1.81 0.00

6 CA2E2 47uF/16V 3.29 0.00

7 CA2E3 47uF/16V 1.23 0.00

8 CA2E4 47uF/16V 2.54 0.00

9 CA2E5 47uF/16V 1.23 0.00

10 CA2E6 47uF/16V 1.81 0.00

11 CA2E7 47uF/16V 3.29 0.00

12 CA410 100uF/6.3V 3.29 0.00

13 CA725 100uF/6.3V 1.81 0.00

14 CA415 100uF/16V 5.00 0.00

15 CA416 100uF/16V 12.00 0.00

16 CA417 100uF/16V 5.00 0.00

17 CA614 100uF/16V 12.05 0.00

18 CA624 100uF/16V 2.54 0.00

19 CA630 100uF/16V 12.05 0.00

20 CA631 100uF/16V 5.09 0.00

21 CA634 22uF/16V 3.60 0.00

22 CA635 22uF/16V 3.60 0.00

23 CA720 100uF/16V 5.28 0.00

24 CA726 100uF/16V 5.09 0.00

25 CA727 100uF/16V 5.27 0.00

26 CA628 470uF/6.3V 3.28 0.00

27 CA345 220uF/16V 1.81 0.00

28 CA346 220uF/16V 1.81 0.00

29 CA347 220uF/16V 1.81 0.00

30 CA348 220uF/16V 1.81 0.00

31 CA704 220uF/16V 5.32 0.00

32 CA705 220uF/16V 12.20 0.00

33 CA708 220uF/16V 5.32 0.00

34 CA709 220uF/16V 4.98 0.00

35 CA710 220uF/16V 3.30 0.00

36 CA714 220uF/16V 1.81 0.00

37 CA718 220uF/16V 12.20 0.00

38 CA723 220uF/16V 1.23 0.00

39 CA501 22uF/16V 3.30 0.00

NO LOC SPEC PLAYBACK

(+) (-)

1 CA825 10uF/16V 5.08 0.00

2 CA826 10uF/16V 5.08 0.00

3 CA827 10uF/16V 2.52 0.00

4 CA803 220uF/16V 5.49 0.00

5 CA804 220uF/16V 12.00 0.00

6 CA805 22uF/16V 5.53 0.00

7 CA806 22uF/16V 5.53 0.00

8 CA809 220uF/16V 5.5 0.00

9 CA810 220uF/16V 12.00 0.00

10 CA811 22uF/16V 5.53 0.00

11 CA812 22uF/16V 5.53 0.00

12 CA815 220uF/16V 5.53 0.00

13 CA816 220uF/16V 12.00 0.00

14 CA817 22uF/16V 5.53 0.00

15 CA818 22uF/16V 5.53 0.00

16 CA821 220uF/16V 5.47 0.00

17 CA822 220uF/16V 12.00 0.00

18 CA823 22uF/16V 5.53 0.00

19 CA824 22uF/16V 5.53 0.00

20 CA801 22UF/16V 5.50 2.50

21 CA802 22UF/16V 5.50 2.50

22 CA807 22UF/16V 5.50 2.50

23 CA808 22UF/16V 5.50 2.50

24 CA813 22UF/16V 5.50 2.50

25 CA814 22UF/16V 5.50 2.50

26 CA819 22UF/16V 5.50 2.50

27 CA820 22UF/16V 5.50 2.50

Timer
Board

Reference Capacitors Play Mode EE Mode

+ - + -

C923 22uF/16V 5.27 0 5.27 0

C916 47uF/16V 4.88 0 4.88 0

C918 47uF16/V 5.27 0 5.27 0

IC901- uPD7BF0535GK Micom IC902 - PT6315 VFD Driver IC

Pin No. Desc. Voltage Pin No. Desc. Voltage

15 VDD 5.27 13, 43 VDD 5.26

47 AVREF 5.27 30 -29VA -28.68

IC904 S-80842C 4.2V RESET IC RC901 RCU Receiver

Desc. Voltage Pin Desc. Voltage

1 VDD 5.26 2 VCC 4.87

2 OUT 5.22

3 VSS 0

DIG901 HNS-06SC41

Desc. Voltage

FD+ -22.4

2. MAIN BOARD Capacitors 3. 7.1CH BOARD Capacitors

4. FRONT TIMER BOARD
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PRINTED CIRCUIT BOARD DIAGRAMS
1. MAIN P.C.BOARD
(TOP VIEW) (BOTTOM VIEW)
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2. SMPS P.C.BOARD
(TOP VIEW) (BOTTOM VIEW)
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3. POWER KEY P.C.BOARD
(TOP VIEW)

4. FRONT TIMER P.C.BOARD
(TOP VIEW)

(BOTTOM VIEW) (BOTTOM VIEW)



6. WI-FI P.C.BOARD
(TOP VIEW)

5. ANALOG 7.1CH P.C.BOARD
(TOP VIEW)

3-109 3-110

(BOTTOM VIEW)

(BOTTOM VIEW)
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ELECTRICAL TROUBLESHOOTING GUIDE

Reset or power check.

OK

Check the power (5V/12V) signal
path from SMPS.
Repair the SMPS Block

NOAre the Pin1 of
LPB801+5V, Pin4 of LPB801+12V

respectively after the power
cable connecting?

Check the LIC901 and
LIC901 input voltage 5V (Pin#3)

NO<Power>
Is the Pin2 of LIC901

3.3V?

Check it after connecting the power cable only on
 interface cable for NO Reset or Power ON.

YES

YES

YES

Check the LIC902 and
LIC902 input voltage 3.3V (Pin#3)

NO<Power>
Is the pin2 of LIC903

1.2V?

YES

YES

Check the LX501(25MHz),
Check the LIC501

NO
Are the LX501 oscillating?

YES

YES

Check the AVCC 5volt and
Reset Circuit.
(LR610,LR855,LC5B0)

NODoes the Pin120
(Reset in) of LIC501 change

0V to 1.63V at the power supply
initial input mode?

Check the LIC501
NO

<Reference>
1.65V (V14ref) : 

Check Pin1 of LIC501
2.2V (VFVREF) : Check Pin2 of 

LIC501 2.2V (VHAVC) : 
Check Pin3 of 

LIC501

1. RESET OR POWER CHECK
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ELECTRICAL TROUBLESHOOTING GUIDE

System Check.

OK

Go to “Tray operating is abnormal”
NODoes tray 

operate normally?

Load tray without inserting disc.

YES

Go to “Sled operating is abnormal”
NO

Does Pick-up move to
Inside or outside?

YES

Go to “Focus actuator operating is abnormal”
NO

Does Pick-up lens move
up/down?

YES

Go to “Laser operating is abnormal”
NO

Does laser turn on?

YES

• Replace the traverse assembly. (Pick-up)
• Check the new firmware version .

NO
Does BD/DVD-ROM 

disc play rightly?

YES

YES

2. SYSTEM CHECK
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ELECTRICAL TROUBLESHOOTING GUIDE

3. TRAY OPERATING IS ABNORMAL

Tray operating is abnormal

Tray open doesn’t work.

Check the loading motor
and front loading mechanism.

Is there tray
control signal input?

(LIC201 Pin41)

Is there Tray
control signal output?

(LIC501 Pin55)

YES

YES

Is there tray
drive voltage output?

(LIC201 Pin27,28)

NO

NO NO

• Check the serial flash operation.
• Check the SATA communication between
   B/end MPEG Chip.
• Go to reset or power check.

Check the connection from
LIC501 Pin55 to LIC201 Pin4.

Check the LIC201

YES

Is there tray
drive voltage output?

(Loading Motor)

NO Check the connector LPF301
and FFC cable connection.

YES

YES
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ELECTRICAL TROUBLESHOOTING GUIDE

Sled operating is abnormal.

Check the connection LPM302.

Replace the LIC501.
NOIs there sled

control signal output?
(LIC501 Pin56,57)

Check the PCB pattern and components
between LIC501 and LIC201 sled signals

NOIs there
sled drive voltage input?

(LIC201 Pin2,3 )

YES

Check the LIC201.
NOIs there

sled drive voltage output?
(LIC201 Pin6,8,9,10)

YES

NOIs there
sled drive voltage output?

(LPM302 Pin1,2,3,4)

YES

Replace the sled motor.

YES

4. SLED OPERATING IS ABNORMAL
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ELECTRICAL TROUBLESHOOTING GUIDE

5. SPINDLE OPERATING IS ABNORMAL

Spindle operating is abnormal

Check the
Connection LPM301.

Is there
spindle drive voltage

output? (LIC201 Pin12, 
13,14,16)

Is there
FG signal input?
(LIC501 Pin96)

YES

NO

Is there
spindle control output?

(LIC501 Pin58)

NO

NO

•  Check the output of LIC201 Pin19.
• Check the connector LPM301.
• Replace the LIC201.

Replace the LIC501.

OK

YES

Is there
spindle Motor input
voltage? (LPM301 

Pin3,4,5,6)

NO Replace the spindle motor.
(Traverse assembly)

YES

YES
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ELECTRICAL TROUBLESHOOTING GUIDE

Focus actuator operating is abnormal.

Replace the traverse assembly.
(Pick-up)

• Check the connection of LIC501 Pin54.
• Replace the LIC501.

NOIs there focus
search control signal input?

(LIC201 Pin40)

Check the LIC201
NOIs there

focus search drive voltage output?
(LIC201 Pin34,35)

YES

Check the signal pattern and application
components

NGCheck the connection
LCN700 Pin1,2.

YES

OK

6. FOCUS ACTUATOR OPERATING IS ABNORMAL
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ELECTRICAL TROUBLESHOOTING GUIDE

BD-ROM operating is abnormal

Check the LIC501 PIN124 output.

NG

Is there 
TR LQ122 collector voltage input?

(about 4.86V, 25° C)

YES Replace the traverse assembly 
and scan the pick-up barcode.

Is there
TR LQ122 base voltage input?

(about 8.0V)

YES Check the TR LQ122 and
VCC for BD LD (about 9.2V)

Check the main PCB pick-up
interface circuit.NO

NO

7. LASER OPERATING IS ABNORMAL
 7-1. BD-ROM

Is there
TR LQ112 base voltage input?

(about 1.33V)

YES Check the TR LQ112 and
VCC for BD LD (about 9.2V)

NO



 4-9

DVD-ROM operating is abnormal

Check the LIC501 PIN123 output.

NG

Is there 
TR LQ121 collector voltage input?

(about 2.27V, 25° C)

YES Replace the traverse assembly 
and scan the pick-up barcode.

Is there
TR LQ121 base voltage input?

(about 3.5V)

YES
Check the TR LQ121. 

Check the main PCB pick-up
interface circuit.NO

NO

 7-2. DVD-ROM

Is there
TR LQ111 base voltage input?

(about 1.42V)

YES
Check the TR LQ111. 

NO

ELECTRICAL TROUBLESHOOTING GUIDE
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 7-3. CD-ROM

CD-ROM operating is abnormal

Check the LIC501 PIN125 output.

NG

Is there 
TR LQ120 collector voltage input?

(about 1.79V, 25° C)

YES Replace the traverse assembly 
and scan the pick-up barcode.

Is there
TR LQ120 base voltage input?

(about 3.6V)

YES
Check the TR LQ120. 

Check the main PCB pick-up
interface circuit.NO

NO

Is there
TR LQ110 base voltage input?

(about 1.37V)

YES
Check the TR LQ110. 

NO

ELECTRICAL TROUBLESHOOTING GUIDE
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HOW TO USE THE BAR-CODE SCAN TOOL

Bar-Code Scan Tool inserts the Bar-code values (including Skew, Read power, HFM, LD power and so on) to 
the Flash-ROM in the Loader Main Board. So, In case of changing the Traverse assembly or Loader main board, 
It is required to pick-up Bar-code scan procedure.

1. BAR-CODE SCAN SYSTEM CONFIGURATION

 In order to insert Bar-code values (including Skew, Read power, HFM, LD power and so on), the following 
equipments are needed.

Compulsory equipments

 1) Personal Computer

 2) Bar-Code Scan Tool (Loader Tester)

 3) 2D Bar-Code Scanner

 4) Target Loader Ass’y

 5) USB to SATA Connector

 6) Power Supply

2. PICK-UP BAR-CODE SCAN TOOL CONFIGURATION.

 The Loader Tester is the Application Tool for FA Test and also Bar-Code Scan.

 The Bar-Code Scan is the one of functions in the Loader Tester.
 Therefore the Bar-Code scan Users should check “only Bar Code” up in the Loader Tester.
 Loader Tester Program consists of total 2 files.

 Setup.exe
 Setup.exe.txt

 Setup.exe file is the installation file.
 After you install the Loader Tester program, the LoaderTest.exe file will appear in the wallpaper(background) 

of Windows.
 LoaderTester.exe is a program execution file.
 Setup.exe.txt is the install Report file.
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3. RUNNING BAR-CODE SCAN TOOL

 When running “LoaderTester.exe” file in the wallpaper(background) of Windows, the following screen 
appears.

 Before you start to click “Start” button, remind these.

 1) “Test Mode Start” should be selected.

 2) Check “only Bar Code”

 3) Click “START” 

Select “Test Mode Start”

Status and Result Click “START” in order to
insert Bar-Code Values

Check “only Bar Code” 

Bar-Code
Values
Display

Result
Output

Window
ATAPI
Command
Display
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4. BAR-CODE SCAN PROCEDURE

 1) Untie the screw of Loader.

 2) Connect the “USB to SATA connector” and “SATA Power” to the Loader.

 3) Connect the “USB to SATA connector” to the PC.

 4) Connect the “Bar-Code Scanner” to the PC.

 5) Run the Bar-Code Scan Tool (Loader Tester).

 6) Click “Start” Button 

     
 (Tip. If Drive can not be detected, please plug off and on again the “USB to SATA connector” to the PC and 

wait for 15 seconds.)

 7) Sled will move the innermost.

 8)  Focus on the target of Bar-Code and Pull the trigger of Bar-Code scanner until Bar-Code can be scanned 

to the Bar-Code scan Tool (Loader Tester)

 9) If Bar-Code scan succeeds, “ OK” will display in the result windows. 

     However, Bar-Code scan fails, “NG” will display in the result windows.

     In case you got “ NG” result, please check procedure up from 2 to 8. then try it again.
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INTERNAL STRUCTURE OF THE PICK-UP

1. OPTICAL LAYOUT

405nm LD

PD

PD

650/780nm LD

DVD/CD Layout Blu-ray Layout

2- OBL type
DVD / CD＋BD
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2. SF-BD412 PDIC COMPOSITION
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3. PICK-UP CONNECTOR TERMINAL PIN ASSIGNMENTS
PIN NO. PIN NAME DESCRIPTION 

1 FCS2+ 

ACT

FOCUSING2+ 

2 FCS2- FOCUSING2- 

3  TRK+ TRACKING+ 

4 FCS1+ FOCUSING1+ 

5  TRK- TRACKING-

6 FCS1- FOCUSING1- 

7 A-

CL SHIFTER 

Stepping Motor  A- Terminal 

8 B- Stepping Motor  B- Terminal 

9 A+ Stepping Motor  A+ Terminal

10 B+ Stepping Motor  B+ Terminal 

11 NC NC 

12 NC NC 

13 NC NC 

14 A 

 PDIC 

A output 

15 B B output 

16 C C output 

17 D D output 

18 SA SA output 

19 SB SB output 

20 SC SC output 

21 SD SD output 

22 SW3 PDIC BD Sub Output Switch Port 

23 RF+ RF(+)output for BD/DVD/CD 

24 RF- RF(-)output for BD/DVD/CD

25 SWB2 SW for PDIC,BD Gain and sleep

26 SWB1 SW for PDIC,BD Gain and sleep

27 VREF_PD PDIC Reference Supply Terminal  2.1V 

28 VCC_+5PD PDIC Power Terminal  5V 

29 GND_PD GND for PDIC 

30 SW 2-Wavelength PDIC DVD/CD/Sleep Changeover SW 

31 GND1

LDD
HFM IC 
Monitor

GND for LD & HFM IC

32 LDI_BD LD control for BD_LD

33 LDI_CD LD control for CD_LD

34 LDI_DVD LD control for DVD_LD

35 GND1 GND for LD & HFM IC

36 TEMP Thermister

37 VCC VCC for HFM IC 

38 MON_CD/DVD Monitor output for DVD & CD

39 MON_BD Monitor output for BD

40 SEL_DVD Select input for DVD Monitor(L:enable)

41 SEL_CD Select input for CD Monitor(L:enable)

42 NC NC 

43 NC NC 

44 GND1 GND for LD & HFM IC

45 GND_BDBM GND for Back monitor PD,BD
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MAJOR IC INTERNAL BLOCK DIAGRAM AND PIN DESCRIPTION

1. LIC501 (MT8575) : Blu-ray SIGNAL PROCESSOR SINGLE CHIP
1-1. Pin Assignment
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1-2. Block Diagram
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1-3. Pin Function

 PIN NO PIN NAME  TYPE                                              DESCRIPTION 
RF Signals & S/H Control Pulses (21)

 5 TRINA Analog Input Input of Tracking Signal (A)
 6 TRINB Analog Input Input of Tracking Signal (B)
 7 TRINC Analog Input Input of Tracking Signal (C)
 8 TRIND Analog Input Input of Tracking Signal (D)
 9 INA Analog Input Input of Main Beam Signal (A)
 10 INB Analog Input Input of Main Beam Signal (B)
 11 INC Analog Input Input of Main Beam Signal (C)
 12 IND Analog Input Input of Main Beam Signal (D)
 14 INE Analog Input Input of Sub-Beam Signal (E)
 15 INF Analog Input Input of Sub-Beam Signal (F)
 16 ING Analog Input Input of Sub-Beam Signal (G)
 17 INH Analog Input Input of Sub-Beam Signal (H)
 

19 FOIP/RRFSUM Analog Input
 Input of Focusing Signal (Positive)

    Alternative Function : Read RF sum
 20 FOIN Analog Input Input of Focusing Signal (Negative)
 24 RFIN Analog Input Differential Input of AC Coupling RF SUM Signal (Negative)
 25 RFIP Analog Input Differential Input of AC Coupling RF SUM Signal (Positive)
 26 RFIP2 Analog Input Differential Input of AC Coupling RF SUM Signal (Positive)
 27 RFIN2 Analog Input Differential Input of AC Coupling RF SUM Signal (Negative)
 47 GAINSW Analog Output Read gain switch. 1
 48 GAINSW2 Analog Output Read gain switch 2.
 49 GAINSW3 Analog Output Read gain switch 3.

EQRF Circuits (1)
 

128 EQBIAS Analog Output
 External Bias Connection for Circuits in EQRF Block & SATA Block. 

    The external resistor need meet the precision for SATA requirement. (23.1K, 1%)
APC (Auto Power Control for Laser) (6)

 22 FPDODVD Analog Input Laser Power Monitor Input for DVD APC / Differential positive input
 23 FPDOCD Analog Input Laser Power Monitor Input for CD APC / Differential negative input
 121 VRDCO Analog Output Output Voltage of Laser Diode Control in Read APC
 122 VRDC1O Analog Output Output Voltage 1 of Laser Diode Control in Read APC
 123 VRDC2O Analog Output Output Voltage 2 of Laser Diode Control in Read APC
 124 VRDC3O Analog Output Output Voltage 3 of Laser Diode Control in Read APC

Reference Voltages & DACs (5)
 1 V14 Analog Output Output of Voltage Reference (1.4V)
 2 VFVREF Analog Output Output of Voltage Reference
 3 HAVC Analog Output Decoupling Pin for Reference Voltage of Main and Sub Beams
 28 REG_CAP Analog Output Output of Voltage Reference
 125 VDAC0 Analog Output Output of General DAC

MPXOUT (Multiplexer Circuit for Various Signals) and Testing Interface (4)
 

117 MPXOUT3/MON/GO Analog Output
 Multiplexer Output 3 for Signal Monitoring. 

    Alternate function : Internal monitored signal output / General output.
 

118 MPXOUT2/MON/GO Analog Output
 Multiplexer Output 2 for Signal Monitoring.

    Alternate function : Internal monitored signal output / General output.

 119 MPXOUT1/MON/GO Analog Output
 Multiplexer Output 1 for Signal Monitoring. 

    Alternate function : Internal monitored signal output / General output
 126 AUX1 Analog I/O Auxiliary Input.Alternative Function : Signal Monitoring

RF Power Supplies (11)
 4 AGND_1 Analog Ground Ground Pin
 13 AVDD33_2 Analog Power(3.3V) Power Pin
 18 AGND_2 Analog Ground Ground Pin
 21 AVDD12_2 Analog Power(1.2V) Power Pin
 29 AGND_3 Analog Ground Ground Pin
 30 AVDD33_3 Analog Power(3.3V) Power Pin
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 PIN NO PIN NAME  TYPE                                              DESCRIPTION 
 31 AVDD12_3 Analog Power(1.2V) Power Pin
 32 AVDD12_4 Analog Power(1.2V) Power Pin
 43 AVDD33_4 Analog Power(3.3V) Power Pin
 116 AVDD12_1 Analog Power(1.2V) Power Pin
 127 AVDD33_1 Analog Power(3.3V) Power Pin

Low-Speed General Output (10)
 33 LGO1P Analog Output Lowspeed General Output 1P
 34 LGO1N Analog Output Lowspeed General Output 1N
 35 LGO2P Analog Output Lowspeed General Output 2P
 36 LGO2N Analog Output Lowspeed General Output 2N
 37 LGO3P Analog Output Lowspeed General Output 3P
 38 LGO3N Analog Output Lowspeed General Output 3N
 39 LGO4P Analog Output Lowspeed General Output 4P
 40 LGO4N Analog Output Lowspeed General Output 4N
 

41 LGO5P Analog Output
 Lowspeed General Output 5P

    Alternative Function : Read gain switch 4
 

42 LGO5N Analog Output
 Lowspeed General Output 5N

    Alternative Function : Read gain switch 5
MOTOR (10)

 50 FMO3 Analog I/O Feed motor 3 control. PWM output.
    Alternative Function : Auxiliary servo input
 

51 FMO4 Analog I/O
 Feed motor 4 control. PWM output.

    Alternative Function : Auxiliary servo input
 52 TLO Analog Output Tilt servo output
 53 TRO Analog Output Tracking servo output. PDM output of tracking servo compensator.
 54 FOO Analog Output Focus servo output. PDM output of focus servo compensator.
 55 TRAYPWM Analog Output Tray PWM control output. Controlled by μ P.
 56 FMO Analog Output Feed motor control. PWM output.
 57 FMO2 Analog Output Feed motor 2 control. PWM output.
 58 DMO Analog Output Disk motor control output. PWM output.
   3.3V LVTTL I/O, 
 96 FG 5V-tolerance,1 Motor Hall sensor input. The pin is spike-free at power-on stage.
   2mA PDR, 
   75K pull-up. 

SATA Interface (10)
 77 SVDD33 Analog Power(3.3V) Power supply for SATA 3.3V circuitry
 78 SPLLVDD12 Analog Power(1.2V) Power supply for SATA circuitry
 79 SAGND Analog Ground Ground Pin for SATA circuitry
 80 STXVDD12 Analog Power(1.2V) Power supply for SATA transmit circuitry
 81 STXP Analog Output Differential serial output transmit signal of SATA
 82 STXN Analog Output Differential serial output transmit signal of SATA
 83 SAGND Analog Ground Ground Pin for SATA circuitry
 84 SRXN Analog Input Differential input receive signal of SATA
 85 SRXP Analog Input Differential input receive signal of SATA
 86 AVDD12_RX Analog Power(1.2V) Power supply for SATA circuitry

Crystal Interface (3)
 74 XTAL25MI Input X`tal input. The working frequency is 25MHz.
 75 XTAL25MO Output X`tal output.
 76 SXVDD33 Analog Power(3.3V) Power supply for X`ftal circuitry

Serial Flash (6)
 97 SFHOLD#  Hold in normal serial flash mode but in quad I/O, as serial data input/data output
 98 SFCLK  serial flashÅfs clock output
 99 SFDO  serial data outputrial
 100 SFCS#  chip select output
 101 SFDI  serial data input
 

102 SFWP#
  Write protection in normal serial flash mode but in quad I/O,

    as serial data input/data output

3.3V LVTTL I/O,
5V-tolerance,

4,8,12,16mA PDR,
75K pull-up
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 PIN NO PIN NAME  TYPE                                              DESCRIPTION 
LDD serial interface (3)

 44 LDD_SDIO  LDD serial interface data. The pin is spike-free at power-on stage.
 45 LDD_CLK  LDD serial interface CLK. The pin is spike-free at power-on stage.
 

46 LDD_SEN
  LDD serial interface command enable. 

    The pin is spike-free at power-on stage.
Panel & sense key (5)

    Tray_is_in Input, A Logical Low Indicates the Tray is IN. 
 67 TRAYIN  Feedback Flag is from Tray Connector. 
    The pin is spike-free at power-on stage.
    Tray_is_out Input. A Logical Low Indicates the Tray is OUT. 
 68 TRAYOUT  Feedback Flag is from Tray Connector. 
    The pin is spike-free at power-on stage.
 

69 EJECT
  Eject/stop key input, active low. 

    The pin is spike-free at power-on stage.
    Sledge Inner Limit Input, Active Low. 
 72 LIMIT  The pin is spike-free at power-on stage.
    Alternate function : 1. Internal monitored signal output
 

73 PLAY
  Play/pause key input, active low. 

    The pin is spike-free at power-on stage.
MISC & GIO function (21)

 120 RSTI Analog Input Internal power on reset detection input.
   3.3V LVTTL I/O,
 

62 GIO12
 5V-tolerance, 

General IO   4,8,12,16mA PDR,
   75K pull-up
 63 GIO13  General IO.
 65 GIO0/MUTE1  General IO
 66 GIO1/MUTE2  General IO
    LED Control Output. Initial 0 Output. 
 70 LED1/GIO3  The pin is spike-free at power-on stage.
    Alternate function : General I/O
 87 GIO4 3.3V LVTTL I/O General IO.
 88 GIO5 3.3V LVTTL I/O General IO.
 89 GIO6 3.3V LVTTL I/O General IO.
 90 GIO7/MUTE3  General IO. The pin is spike-free at power-on stage.
 91 GIO8  General IO.
    General IO.The pin is spike-free at power-on stage. 
 92 GIO9/SPOKE  The pin is not allowed to pull-up in circuit layout.
    Alternate function : Spoke input.
    PC RS232 serial receive data. 
 93 RXD_A/  The pin is spike-free at power-on stage.
  LED2/GIO10  Alternate function : 1. LED Control Output. Initial “0” Output
                             2. General IO.
    PC RS232 serial transmit data. 
 

94 TXD_A/GIO11
  The pin is spike-free at power-on stage.

    Alternate function : 1. LED Control Output. Initial “0” Output
                                                         2. General IO.
 95 GIO2  General IO
 103 GIO14  General IO
 104 GIO19  General IO
 105 GIO16  General IO
 106 GIO17  General IO
 107 GIO18  General IO
 108 GIO15  General IO The pin is not allowed to pull-up in circuit layout.

Digital Power Pins (11)
 60,61,112 DVDD33O Digital Power (3.3V) VDD for digital pad.
 109,114 MVDDQ DRAM Power (3.3V) VDD for pad output buffer of DRAM die.
 111,113 MVSSQ DRAM Ground VSS for pad output buffer of DRAM die.
 59,71,
 110,115 DVDD12I Digital Power (1.2V) VDD for internal circuit.

 64 VSS Digital Ground VSS for digital pad

3.3V LVTTL I/O,
5V-tolerance,

2,4,6,8mA PDR,
75K pull-up

3.3V LVTTL I/O,
5V-tolerance,

12mA,75K pull-up

3.3V LVTTL I/O,
5V-tolerance,

4,8,12,16mA PDR,
75K pull-down

3.3V LVTTL I/O,
5V-tolerance,

4,8,12,16mA PDR,
75K pull-down
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2. LIC201 (R2A30232SP) : SPINDLE MOTOR AND 6CH ACTUATOR DRIVER
2-1. Block Diagram
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 PIN NO SYMBOL FUNCTION
 1 SPIN Spindle control voltage input
 2 SL1IN Slide control voltage input 1
 3 SL2IN Slide control voltage input ÇQ
 4 SPLIM Input terminal for spindle current limit
 5 VM2 Motor Power Supply ÇQ(for Slide)
 6 SL2+ Slide non-inverted output 2
 7 GND GND
 8 SL2- Slide inverted output 2
 9 SL1+ Slide non-inverted output 1
 10 SL1- Slide inverted output 1
 11 GND GND
 12 U Motor drive output U
 13 V Motor drive output V
 14 W Motor drive output W
 15 ACTFLG Pickup protect flag output
 16 COMMON Motor common
 17 TEST Test
 18 SLLIM Input terminal for slide current limit
 19 FG Frequency generator output
 20 EN1 Input terminal for enable 1
 21 EN2 Input terminal for enable 2
 22 VM1 Motor Power Supply 1(for Spindle)
 23 SPGS Input terminal for gain select SPM
 24 STTH Reference voltage for spindle start up
 25 ACTRST Pickup protect Reset
 26 VM3 Power Supply3(for Loading)
 27 LO+ Loading non-inverted output
 28 LO- Loading inverted output
 29 GND GND
 30 TO- Tracking inverted output
 31 TO+ Tracking non-inverted output
 32 5VCC 5V Power Supply (for FS,TS,TL)
 33 GND GND
 34 FO+ Focus non-inverted output
 35 FO- Focus inverted output
 36 TL+ Tilt non-inverted output
 37 TL- Tilt inverted output
 38 TLIN Tilt control voltage input
 39 TOIN Tracking control voltage input
 40 FOIN Focus control voltage input
 41 LOIN Loading control input
 42 REF Reference voltage input

2-2. Pin Function
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MEMO
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CIRCUIT DIAGRAM
  



4-284-27

CIRCUIT VOLTAGE CHART

MODE: BD-ROM PLAYBACK
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51 0.00 

52 1.41 

53 1.41 

54 1.44 

55 1.40 

56 1.48 

57 1.42 

58 1.52 

59 1.19 

60 3.28 

61 3.28 

62 0.00 

63 0.00 

64 0.00 

65 3.30 

66 3.30 

67 0.00 

68 0.00 

69 3.30 

70 0.00 

71 1.19 

72 3.27 

73 3.27 

74 OSC

75 OSC

76 3.24 

77 3.24 

78 1.16 

79 0.00 

80 1.19 

81 1.19 

82 1.19 

83 0.00 

84 1.19 

85 1.19 

86 1.19 

87 PULSE

88 0.00 

89 0.00 

90 2.87 

91 0.00 

92 0.00 

93 PULSE

94 PULSE

95 0.00 

96 PULSE

97 3.30 

98 0.00 

99 0.00 

100 0.00 

101 PULSE

102 3.30 

103 3.30 

104 3.30 

105 3.30 

106 3.30 

107 3.30 

108 3.30 

109 3.30 

110 1.19 

111 0.00 

112 3.30 

113 0.00 

114 3.30 

115 1.19 

116 1.19 

117 1.12 

118 1.40 

119 3.29 

120 1.50 

121 0.00 

122 1.50 

123 0.00 

124 1.32 

125 0.00 

126 1.44 

127 3.24 

128 1.35 

120 1.50 

121 0.00 

122 1.50 

123 0.00 

124 1.32 

125 0.00 

126 1.44 

127 3.24 

128 1.35 

LIC601

PIN NO. VOLTAGE

1 4.94 

2 2.20 

3 0.00 

4 4.40 

5 2.27 

6 0.00 

7 0.3

8 0.3

9 0.3

10 0.3

LIC901

PIN NO. VOLTAGE

1 0.00 

2 3.30 

3 5.05 

LIC902

PIN NO. VOLTAGE

1 6.93 

2 8.18

3 12.19 

LIC903

PIN NO. VOLTAGE

1 0.00 

2 1.20 

3 3.30 

LQ110

PIN VOLTAGE

Emitter 0.00 

Collector 4.93

Base 0.00 

LQ111

PIN VOLTAGE

Emitter 0.00 

Collector 4.93

Base 0.00 

LQ112

PIN VOLTAGE

Emitter 0.67

Collector 7.97

Base 1.33

LQ120

PIN VOLTAGE

Emitter 4.93

Collector 0.00 

Base 4.93

LQ121

PIN VOLTAGE

Emitter 4.93

Collector 0.00 

Base 4.93

LQ122

PIN VOLTAGE

Emitter 8.68

Collector 4.86

Base 8.00 
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PRINTED CIRCUIT BOARD DIAGRAMS
(TOP VIEW)
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(BOTTOM VIEW)
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